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1.0 INTRODUCTION

SECOR International Incorporated (SECOR), on behalf of Atlantic Richfield Company, has
prepared this Corrective Action Plan (CAP) for ARCO Facility #5350 located at 3804 Plaza
Drive, in Oceanside, California (Figures 1 and 2). The CAP was requested by the County of
San Diego Department of Environmental Health, Site Assessment and Mitigation Program
(SAM), in a letter dated December 8, 2004. The CAP provides a summary of assessment
information for the site and an evaluation of, and recommendations for, remediation of
hydrocarbon-impacted soil and groundwater at the site. The CAP has been prepared in general
accordance with the SAM Manual (2004) and the requirements of California Code of
Regulations Title 23, Division 3, Chapter 16, Article 11.
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2.0 SITE BACKGROUND

2.1 SITE IDENTIFICATION

a) Site Address: ARCO Facility #5350
3804 Plaza Drive
Oceanside, California 92056

b)  Current Site Use: Gasoline Service Station/Retail Store (ARCO Facility #5350)
c) Assessor's Parcel No.: 168-012-17-00

d) Property Owner: BP West Coast Products, LLC
c/o P&T Tax Department
P.O. Box 512485
Los Angeles, CA 90051

e} Responsible Party: Atlantic Richfield Company
4 Centerpointe Drive
La Palma, CA 90623

fy  Consultant: SECOR Internationai Incorporated
2655 Camino Del Rio North, Suite 302
San Diego, CA 92108
(619) 296-6195

g) Contact: Kurt R. Myers, CEG
SECOR international Incorporated
2655 Camino Del Rio North, Suite 302
San Diego, CA 92108
(619) 296-6195

h) SAM Site #: #H20645-001
2.2 SITE DESCRIPTION AND USAGE

ARCO Facility #5350 is located at 3804 Plaza Drive, Oceanside, California, approximately one-
quarter mile east of College Boulevard (Figure 1). The site is an active gasoline station and
AM/PM mini-mart, consisting of a building, four gasoline pump islands covered by a canopy,
and parking areas (Figure 2). The site is bound on the north by State Highway 78 and to the
south by Plaza Drive, beyond which is a retail shopping center. The site is bound on the east
and west by fast food restaurants.

A review of the 1967 (photorevised 1975) U.S. Geological Survey San Luis Rey, California
quadrangle 7.5-minute topographic map indicates that the site lies at an elevation of
approximately 200 feet above mean sea level (MSL). Surface water runoff from the site and
surrounding properties discharges intc storm drains located along Plaza Drive.

ARS5350(CAP).doc 2 April 21, 2005
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2.3 GEOLOGY

The area is underlain by mostly non-marine, Tertiary-age, pale gray to white sandstone, clayey
sandstone, clayey siltstone, and claystone (California Division of Mines and Geology, 1982).

Based on soil boring logs from drilling at the site, subsurface materials beneath the site consist
primarily of poorly-graded and well-graded sand, silty sand, and clayey sand. Lithologies
encountered during site assessment are included on boring/well logs (Appendix A). Geologic
cross-sections locations are presented in Figure 3 and cross-sections are presented in Figures
4 through 6.

2.4 HYDROGEOLOGY

The site lies within the El Salto Hydrologic Subarea (HSA) of the Buena Vista Creek Hydrologic
Area of the Carlsbad Hydrologic Unit. Groundwater in this HSA has been designated as having
existing beneficial uses for municipal and agricultural supply, and potential beneficial use for
industrial supply (California Regional Water Quality Control Board [CRWQCB], 1994). A
summary of beneficial groundwater and surface water uses is included as Table 1.

Water level measurements from the monitoring wells on January 20, 2005 indicate that water
beneath the site occurs between approximately 7 and 15 feet bgs (Table 2). Groundwater
beneath the site flows to the south at a gradient of 0.05, as shown in Figure 7. Hydrographs
showing fluctuations in groundwater elevations over time are included as Appendix B.

2.5 LIMITED RECEPTOR SURVEY

SECOR conducted a limited receptor survey that included identifying adjacent property use,
surface water bodies and groundwater production wells within one-half mile of the site, and
sensitive wildlife habitats in the site vicinity.

2.5.1 Adjacent Properties

Retail properties are found in the site vicinity. The site is bound on the north by State Highway
78 and to the south by Plaza Drive, beyond which is a retail shopping center. The site is bound
on the east and west by fast food restaurants. No schools are located within one half-mile of
the site.

2.5.2 Groundwater Production Wells

The local water purveyor, Oceanside Water Utilities Department (OWUD}), obtains most of its
potable water for the area from the San Diego County Water Authority (SDCWA), which obtains
most of its supply from the Colorado River via the Colorado River Aqueduct project. OWUD has
stated that they do not have, nor do they have plans to install, any production wells in the site
vicinity (OWUD, 2005).

SECOR reviewed publicly available information and conducted an area reconnaissance to
identify water wells within one-half mile of the subject property. Data sources included Banks
Information Solutions Inc. (2004; Appendix C), State of California Department of Water
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Resources Bulletin No. 108-2, the California State Water Resources Control Board
GeoTracker™ website, and the USGS water well data website. Due to security restrictions,
SECOR could not access detailed information on the GeoTracker™ database. No wells within

one half-mile of the subject property were identified in the search.
253 Surface Water

The site is located approximately 800 feet north of Buena Vista Creek. Buena Vista Creek flows
westward into Buena Vista Lagoon, approximately 2.7 miles west of the site. A small water
body to the west of the site was identified on the USGS San Luis Rey, California Quadrangle
topographic map. However, this water body could not be identified during the area
reconnaissance. No other surface water bodies were identified within one-half mile of the site.

2.54 Environmentally Sensitive Receptors

Buena Vista Creek is designated by the CRWQCB as having beneficial uses for human and
wildlife use (Table 1; CRWQCB, 1994). Based on information gathered from the U.5
Environmental Protection Agency (EPA) Interim Measures Bulletins Website and the USGS San
Luis Rey, California quadrangle topographic map, no endangered or threatened species were
identified within the same Township, Range, and Section as the subject site (EPA, 2005).

Based on a review of the California Department of Fish and Game (CDFG) IMAPS website, the
northwestern boundary of the Carlsbad Highlands Ecological Reserve is located approximately
1.2 miles southeast of the site (CDFG, 2005).

2.6 PREVIOUS ENVIRONMENTAL ACTIVITIES

On December 5, 2000, SECOR collected nine soil samples following removal of dispensers and
product lines. The samples were analyzed for full carbon range total petroleum hydrocarbons
(TPH). The two samples with the highest TPH concentrations were also analyzed for the fuel
oxygenates methyl tert-butyl ether (MTBE), ethyl tert-butyl ether (ETBE), tert-amyl ether
(TAME), di-isopropyl ether (DIPE), and tert-butanol (TBA). Laboratory analytical results
indicated five of the nine soil samples contained detectable TPH concentrations (Table 3). Both
of the soil samples analyzed for fuel oxygenates contained MTBE and TBA (SECOR, 2001).
Based on these results, site assessment was requested by the SAM.

On July 23, 2001, a SECOR geologist supervised the drilling of three soil borings to depths of
approximately 35 feet below ground surface (bgs) each. The soil borings were completed as
groundwater monitoring wells MW-1, MW-2, and MW-3 (Figure 2). Laboratory analysis
indicated the presence of TPH as gasoline (TPHg) in concentrations above the laboratory
reporting {imit of 10 milligrams per kilogram (mg/kg) in one of 21 soil samples submitted for
analysis. Various benzene, toluene, ethylbenzene, total xylenes {(BTEX) compounds were
present in eleven of 21 soil samples. MTBE was detected in six soil samples submitted for
analysis during this phase of assessment. Laboratory analysis of groundwater samples
indicated that TPHg, TBA and BTEX compounds were detected in the sample from well MW-2.
MTBE was detected in groundwater samples collected from all wells (SECOR, 2002).
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On August 28, 2002, a SECOR geologist supervised the drilling of three soil borings to depths
of approximately 31 feet bgs each. The soil borings were completed as groundwater monitoring
wells MW-4, MW-5 and MW-6 (Figure 2). Various BTEX compounds were present in two soil
samples. MTBE was detected in ten soil samples submitted for analysis during this phase of
assessment. Laboratory analytical results of groundwater samples indicated that TPHg was
detected in the samples from wells MW-5 and MW-6 and BTEX compounds were detected in
the sample from MW-8. MTBE was detected in all wells (SECOR, 2003).

On July 7, 2004, SECOR supervised the drilling and installation of three groundwater monitoring
wells (MW-7, MW-8 and MW-9) near the subject site (Figure 2). The well borings were each
drilled to a depth of approximately 27 feet bgs. No hydrocarbon constituents were detected
above laboratory reporting limits in any of the soil or groundwater samples collected and
analyzed from MW-7, MW-8, and MW-8 during this phase of assessment (SECOR, 2004).

A summary of historical soil sample analytical results is presented in Table 3 and Figure 3.

Groundwater monitoring has been conducted at the site since 2001. Based on groundwater
sample analytical results collected to date, the limits of the dissolved benzene and MTBE
plumes are effectively defined within practical limits. Benzene and MTBE concentrations
appear to be generally decreasing over time in wells with the highest reported concentrations
(MW-2, MW-5, and MW-8). Benzene and MTBE concentrations have not been detected in the
most downgradient well (MW-9); therefore it does not appear that the dissolved benzene and
MTBE plumes are migrating. Historical groundwater gauging data, groundwater sample
analytical data, and additional oxygenate data are included as Tables 2, 4, and 5, respectively.

On January 20, 2005, SECOR collected additional groundwater samples during the first quarter
2005 monitoring and sampling event for analysis of baseline remediation by natural attenuation
(RNA) indicator parameters. The RNA data were used to evaluate whether or not natural
attenuation of petroleum hydrocarbons is occurring at the site. Dissolved oxygen (DO),
oxidation-reduction potential, pH, specific conductance, and temperature were measured using
a downhole instrument and recorded on a field data sheet (Appendix D). Groundwater samples
were analyzed for nitrate (as nitrogen) and sulfate by EPA Method 300.0, total iron by EPA
Method 6010B, ferrous iron by EPA Method 6010B-dissoluticn, and methane by RSK 175.
Copies of the laboratory analytical report and chain-of-custody documentation for the January
20, 2005, RNA groundwater sampling event are presented in Appendix D. A summary of the
baseline RNA indicator parameter analytical results and field measurements is presented in
Table 6. TPHg, BTEX, and MTBE analytical results from the first quarier 2005 groundwater
sampling event are also included in Table 6 for comparison. The data presented in Table 6
shows that areas at the site with relatively relatively higher petroleum hydrocarbon
concentrations coincide with areas with higher ferrous iron and methane concentrations, and
lower oxidation-reduction potentials, and lower DO, nitrate, and sulfate concentrations. This
suggests that biodegradation of dissolved petroleum hydrocarbons at the site is occurring via
aerobic respiration, denitrification, sulfate reduction, ferric-iron reduction, and methanogenesis.

ARS350(CAP).doc 5 April 21, 2005
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3.0 ASSESSMENT OF IMPACTS

The purpose of this section is to (1) identify the contaminants of concern (COCs) present at the
site; (2) discuss the chemical, physical, toxicological and environmental fateftransport
characteristics of the COCs; and (3) describe the extent of COC impact to soil, groundwater,
surface water, air and subsurface utilities at and near the site.

3.1 CONTAMINANTS OF CONCERN

Available information regarding past and present UST operations at the site indicates that the
USTs were (and are) used for storing gasoline. Accordingly, laboratory analytical test methods
during the site assessment activities addressed gasoline-related hydrocarbons and additives.
Diesel-range hydrocarbons were detected In soil samples collected in 2000. Because diesel
has reportedly not been stored or sold at the site, the diesel-range detections may be attributed
to weathered™ gasoline. Laboratory analysis of soil and groundwater samples during
assessment identified gasoline as the principal COC at the site. Gasoline-related COCs that
have been identified during the site investigation include TPHg, BTEX, MTBE, TBA, and several
detectable analytical results for TAME in soil and/or groundwater.

3.2 CONTAMINANT CHARACTERISTICS

Key chemical, physicél, environmental fate/transport characteristics and relevant regulatory
levels of the COCs are summarized in Table 7. Additional information on the COCs is
summarized below. '

3.2.1 Gasoline

Gasoline is a clear liquid with a characteristic odor that is used as a fuel for internal combustion
engines and is a solvent. Gasoline is a flammable liquid and has a low solubility in water.
Gasoline vapors are also flammable and may flash if an ignition source is present. Gasoline
contains chemicals which are hazardous to human health and may cause cancer (NJDHSS, no
date). The primary COCs in gasoline that have been reported in samples from the site are
discussed individually in the following paragraphs.

3.2.2 Benzene

Benzene is a colorless liquid with an aromatic odor. It is found in gasoline, is used in making
other chemicals and is used as a solvent. Commercial use of benzene as a solvent is generally
being phased out due to its toxicity. Benzene is flammable in liquid and vapor states and
vapors may flash if an ignition source is present. Benzene is a carcinogen and mutagen which
is readily absorbed through inhalation, ingestion and dermal pathways (NJDHSS, no date).

3.2.3 Toluene

Toluene is a colorless liquid with a sweet, strong odor. It is present in gasoline and used in
making other chemicals, perfumes, dyes and detergents. Toluene is flammable in liquid and
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vapor states and vapors may flash if an ignition source is present. Toluene exposure may
damage a developing fetus (NJDHSS, no date).

3.24 Ethylbenzene

Ethylbenzene is a colorless liquid with an aromatic odor that is found in gasocline, used in the
production of polymers and is used as a solvent. Ethylbenzene is flammable in liquid and vapor
states, and vapors may flash if an ignition source is present. Long term exposure to
ethylbenzene may cause damage to the liver. There is limited evidence that exposure to
ethylbenzene may cause cancer or damage to a developing fetus (NJDHSS, no date).

3.2.5 Xylenes

Xylene isomers (meta-xylene, ortho-xylene and para-xylene) are clear liquids with strong odors.
Xylenes are found in gasoline and used as solvents. Xylenes are flammabile in liquid and vapor
states, and vapors may flash if an ignition source is present. Long term exposure to xylenes
may damage the liver and kidneys, and xylenes may damage a developing fetus (NJDHSS, no
date).

3.2.6 Methyl tert-butyl ether

Methy! tert-butyl ether (MTBE) is a colorless liquid that has historically been used in gasoline as
an octane booster and to reduce hazardous emissions from automobiles. MTBE is flammable
in liquid and vapor states, and vapors may flash if an ignition source is present. Long-term
exposure to MTBE may cause damage to the kidneys and is an animal carcinogen (Lyondell,
2003). The general use of MTBE in gasoline in the State of California was phased-out in 2003.
The State of California considers MTBE a suspected human carcinogen based on carcinogenic
effects observed in experimental animals (CalEPA, 1999}.

3.2.7 Tert-Butanol

Tert-butanol (TBA) is an oily, colorless liquid or solid with a mothball-like odor. TBAis used as a
solvent for pharmaceuticals, as a paint remover and as an additive in unleaded gasoline. TBA
is flammable as a solid or liquid and poisonous gases may be produced in a fire. TBA is not
listed as a carcinogen or known to adversely affect reproduction; however high levels of
exposure to TBA may affect kidney and liver function and be a respiratory and dermal irritant
(NJDHSS, no date).

3.2.8 Tert-amyl methyl ether

Tert-amyl methyl ether (TAME) is a colorless liquid that was historically used in gasoline as an
octane booster and to reduce hazardous emissions from automobiles. TAME is flammable in
liquid and vapor states, and vapors may flash if an ignition source is present. Adverse
reproductive effects have been reported in animals. Chronic exposure will cause neurological
degradation and/or abnormalities (Acros Organics N.V., 2002).
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3.2.9 Fate, Transport and Persistence of Contaminants of Concern in the
Envirenment

Chemical fate and transport in the environment is dependent on a variety of factors relating to
the physical and chemical properties of the substance(s) released and the subsurface
conditions at the release site. A full fate and transport analysis was beyond the scope of this
document; however, a general discussion of fate and transport of the contaminants of concern
is provided below. As discussed in the previous sections, benzene and MTBE are classified by
the State of California as carcinogens and therefore represent the greatest potential risk to
human health and the environment. Therefore, discussion of fate and transport and persistence
in the environment will focus on these two compounds. Toluene, ethylbenzene, and xylene
isomers are anticipated to behave similarly to benzene, while TBA and TAME are anticipated to
behave more like MTBE.

A comparison of chemical properties of benzene and MTBE (Table 7) shows that MTBE is
approximately 24 times more soluble in water than benzene and has a lower soil sorption
coefficient (Koc). Therefore, when released into the environment MTBE is more likely to reach
groundwater, and when in groundwater is more readily transported with groundwater flow.

Biodegradation and chemical oxidation commeonly occur in the subsurface and may act to
reduce COC concentrations over time. Biodegradation occurs when microorganisms in the
subsurface consume a chemical under aerobic or anaerobic conditions. The extent of
biodegradation that occurs is dependent on the types of microorganisms that are present,
site-specific environmental conditions, and the presence of sufficient nutrients to support the
microorganisms. Benzene is reported to be readily biodegradable under aerobic conditions in
surface water with a half-life ranging from as little as two days to 17 days; however, aerobic
degradation is expected to occur more slowly in groundwater. Benzene biodegradation does
not occur as readily under anaerobic conditions.

MTBE is not a naturally occurring substance. As a result, MTBE biodegradation rates are
typically low compared to refined petroleum products. Studies have shown that MTBE can
biodegrade at low to moderate rates resulting in residual TBA, which in turn is easily mineralized
to CO, and H,0. Once benzene has been removed, degradation rates for MTBE typically
increase (Wilson et al, 2000). Other studies have shown that MTBE-degrading aerobic
microbes are relatively uncommon in the subsurface at most sites and that addition of special
cultures and nutrients is necessary to encourage aerobic degradation of MTBE (Spinnler et al,
2001).

3.3 EXTENT OF HYDROCARBON IMPACTS TO SOIL

Historical soil assessment data indicates that two general areas that contain TPH or TPHg
concentrations above 100 mg/kg. These areas are indicated on Figures 3 and 4. Brief
descriptions of these hydrocarbon-impacted areas are presented in the following paragraphs.
Comprehensive soil analytical results are presented in Table 3. Soil boring and soil sampling
locations are presented on Figures 3 and 4.
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Area 1 is characterized by TPHg concentrations above 100 mg/kg reported in scil samples
collected south of the USTs (Figure 3, Area 1). In this area, one sample contained TPHg above
the laboratory reporting limit (MW-2/15") at a concentration of 140 mg/kg (Table 3). The volume
of hydrocarbon-impacted soil in this area is estimated to be approximately 590 cubic yards with
a maximum thickness of approximately 10 feet (Figure 4).

Area 2 is characterized by TPH concentrations above 100 mg/kg reported in soil samples
collected beneath the southeastern dispenser island (Figure 3, Area 2). The TPH
concentrations reported in the soil samples collected in this area range from 170 to 500 mg/kg
(Table 3). The volume of hydrocarbon-impacted soil in this area is approximately 91 cubic
yards with an estimated thickness of approximately 5 feet (Figure 3).

3.4 EXTENT OF HYDROCARBON IMPACTS TO GROUNDWATER

Dissolved TPHg has been reported in groundwater samples collected from wells MW-2, MW-5,
and MW-6 with the highest TPHg concentration of 52,000 pg/l. (MW-2; July 21, 2004). -
Dissolved benzene and MTBE have been reported in groundwater samples collected from wells
MW-1 through MW-6 with the highest benzene concentration of 4,200 pg/L (MW-5; January 9,
2003) and the highest MTBE concentration of 61,000 pg/L (MW-6; September 11, 2002).
TPHg, benzene, and MTBE have not been reported above laboratory reporting limits in wells
MW-1, MW-3, and MW-4 in sampling events during the last year. Additionally, TPHg, benzene,
and MTBE have not been reported above laboratory reporting limits in downgradient wells MVW-
7, MW-8, or MW-9. Dissolved TBA has been reported in well MW-2, with the highest
concentration 5,400 ug/L on December 20, 2001.

Based on groundwater sample analytical results collected to date, the limits of the dissolved
benzene and MTBE plumes are effectively defined within practical limits. Benzene and MTBE
concentrations appear to be generally decreasing over time in wells with the highest reported
concentrations (MW-2, MW-5, and MW-8). Benzene and MTBE concentrations have not been
detected in the most downgradient well (MW-9); therefore it does not appear that the dissolved
benzene and MTBE plumes are migrating.

A summary of historical groundwater sample analytical results collected is included as Tables 4
and 5. TPHg, benzene, and MTBE concentrations from the first quarter 2005 are presented on
Figure 8. Benzene and MTBE isoconcentration maps for the first quarter 2005, 2004, and 2003
monitoring events are shown on Figures 9, 10 and 11, respectively.

3.5 POTENTIAL FOR COC MIGRATION DUE TO SUBSURFACE UTILITIES

Man-made pathways for potential COC migration are located on site and in the site vicinity. The
pathways are subsurface utilities that include cable, electricity, gas, phone, sewer, storm drain,
and water conduits. Subsurface utility locations were identified from utility company information
and utility markings from previous assessment work in the site vicinity. The depth of each utility
could not be verified, although in general the subsurface utilities are buried in trenches at depths
ranging from 1.5 to 8 feet bgs. General locations of subsurface utflities in the vicinity of the site
are shown in Figure 12. Because depth to water beneath the site and vicinity ranges between
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approximately 11 and 17 feet bgs, the subsurface utilities are not likely to act as migration
pathways for hydrocarbons in groundwater.

3.6 EXPOSURE PATHWAYS

Based on existing site conditions, the only likely complete or potentially complete exposure
pathways for the subject site are (1) ingestion of impacted groundwater; (2) vapor inhalation due
to COC volatilization from impacted soil or groundwater below the site and adjacent sites; (3)
impact to environmental receptors; (4) ingestion of impacted soil and dust; and (5) dermal
contact with impacted soils. These exposure pathways are discussed below.

Groundwater in the site vicinity is not currently used for municipal supply. OWUD, the local
water purveyor, has stated that they do not have plans to install production wells in the site
vicinity (OWUD, 2005). During SECOR's sensitive receptor survey no public wells were
identified within one-half mile of the site. Therefore, this exposure pathway is incomplete.

The presence of hydrocarbons, particularly benzene and MTBE, in soil and groundwater
beneath the site represents a complete vapor inhalation exposure pathway. In this pathway the
COCs volatilize from impacted soil and groundwater. The resulting hydrocarbon vapors then
migrate vertically through the subsurface scil and asphalt or concrete surface into the breathing
zone at the site. All known areas of soil and groundwater impact below the site are located
approximately 50 to 60 feet away from any enclosed structures at the site (Figure 3). As a
result hydrocarbon vapors that migrate to the surface would tend to become diluted with outdoor
air and dispersed by winds. Therefore, for the existing site conditions and site use the level of
risk posed by the vapor inhalation exposure route is low. If site use was to change and
enclosed structures were to be placed over the hydrocarbon-impacted areas, then the level of
risk due to this exposure pathway could increase.

Buena Vista Creek, located approximately 800 feet south of the site, is the nearest
downgradient surface water receptor. Groundwater samples collected from the farthest
downgradient well (MW-9; approximately 90 feet south the site) have not been impacted by
petroleum hydrocarbons at levels above the laboratory reporting limit. Therefore, this pathway
is incomplete.

During normal site operations, exposure to impacted soil and/or dust is unlikely to occur
because the site is predominantly covered with asphalt and concrete. There is a potential for
exposure during future work involving the disturbance of subsurface soil at the site or in the site
vicinity. The potential for contaminant exposure during these activities can be minimized
through worker safety training, dust control, and the use of personal protective equipment.
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4,0 DETERMINATION OF APPLICABLE CLEANUP LEVELS

SECOR proposes soil and groundwater cleanup goals that are protective of human health and
the environment.

4.1 SOIL

SECOR proposes soil cleanup goals that are protective of current and future beneficial
groundwater uses and human health and safety. Specific numeric cleanup goals have not been
developed for this site.

4.2 GROUNDWATER

To protect current and potential future beneficial uses of groundwater and surface water in the
vicinity, long-term cleanup levels that are protective of human health and the environment will
be applied. These long-term groundwater cleanup goals are presented in the table below:

Chemical ncentration (ug/L)
1 — California primary maximum contaminant level
Benzene (MCL)
Ethylbenzene 300 - California primary MCL
MTBE 13 - California primary MCL
TBA 12 — California State action level
Toluene 150 - California primary MCL
Xylenes 1,750 - California primary MCL
AR5350{CAP).doc 11 April 21, 2005
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5.0 FEASIBILITY STUDY

The purpose of this section is to evaluate alternative site remediation strategies for
appropriateness and cost-effectiveness. Based on the evaluation, the most appropriate and
most cost-effective strategy is selected for implementation at the site. The main focus is the
long-term protection of current and future beneficial groundwater uses in the area, with MTBE
being the primary COC. The remedial strategy to be implemented will be chosen based on the
following objectives (listed in order of importance).

1. Stop further migration of the MTBE groundwater plume.

2. Reduce the concentration of dissolved-phase hydrocarbons in the saturated zone to levels
that are protective of current and future beneficial uses.

3. Reduce the source mass of hydrocarbons in vadose zone and capillary-fringe soil.

5.1 REMEDIAL TECHNOLOGY SCREENING

A list of proven remedial technologies (EPA, 1995) was screened for applicability at the site. A
remedial technology screening matrix is presented as Table 8. Site-specific conditions that
involve impact to soil and groundwater were considered for the initial screening of corrective
action technologies. Technologies that passed the initial screening are listed below:

+ Groundwater Extraction (GWE),
« Dual-Phase Extraction,

» Enhanced Bioremediation, and
» Natural Attenuation

5.2 REMEDIAL ALTERNATIVES

The remedial technologies that passed the initial screening were used to develop three remedial
alternatives that, in SECOR’s opinion, can best achieve the remedial goals. These alternatives
are described below.

5.2.1 Alternative 1 - High-Vacuum Dual-Phase Extraction (HVDPE)

This alternative would utilize SECOR'’s Mobile Remediation System (MRS) to perform two 96-
hour HVDPE events on monitoring well MW-3. SECOR’s MRS extracts groundwater and soil
vapor using a high-vacuum liquid-ring pump. The extracted liquid and vapor are separated
within the MRS unit. Liquid is transferred to an aboveground storage tank for subsequent
treatment and/or disposal. Soil vapors are subjected to thermal oxidation within a combustion
chamber and released to the atmosphere in accordance with the requirements of the San Diego
County Air Pollution Control District (APCD) permit for the MRS. This method is the most active
of the three proposed alternatives and would be the most costly, at approximately $45,000 to
implement for remediation of the remaining dissolved concentrations (Table 9).
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5.2.2 Alternative 2 - In-Situ Enhanced Bioremediation with Oxygen-Releasing
Compound

Oxygen-releasing compound (ORC) produces molecular oxygen from magnesium peroxide
when the substance is placed into the groundwater beneath the site. ORC can be injected as a
slurry into the impacted groundwater zone using a direct-push or auger rig, and/or installed in
existing wells in the form of socks. The increased dissolved oxygen stimulates naturally-
occurring microorganisms that aerobically degrade hydrocarbon compounds. This alternative is
a passive method and would be the second most costly, at approximately $16,260 (Table 10).

5.2.3 Alternative 3 - Remediation by Natural Attenuation

Remediation by natural attenuation (RNA) is a passive remedial method that involves no active
remediation. RNA is a multi-component process that incorporates biological mechanisms
(biodegradation), chemical mechanisms (oxidation and hydrolysis), and physical mechanisms
(dispersion, volatilization, and sorption). Groundwater monitoring data (Tables 4 and 5) show
that dissolved MTBE concentrations have continued to decrease. This suggests that the
remaining dissolved hydrocarbon concentrations in groundwater are currently being reduced
through the processes of natural attenuation. Additionaily, on January 20, 2005, SECOR
collected and submitted groundwater samples for evaluation of baseline RNA indicator
parameters. This evaluation suggested that RNA is occurring in groundwater below the site.
RNA involves no further active remediation, and no further monitoring of groundwater. This
remediation method is the most cost-effective of the three proposed alternatives at $0 (Table
11). _

5.3 SELECTED REMEDIAL ALTERNATIVE

A comparison of the advantages and disadvantages of the proposed alternatives is provided in
Table 12. After comparing the three alternatives it appears that all of the proposed alternatives
would result in an adequate level of protection of human health, and protect the environment
and beneficial uses of groundwater and surface water in the vicinity of the site. Each alternative
would effectively reduce the remaining hydrocarbons in the subsurface over time, and each
alternative is easy to implement. Most other factors in the matrix are also nearly equal in terms
of short and long-term effectiveness of remediation, and impact to the surrounding community.

Given that all three of the proposed alternatives would be effective in reaching the cleanup
goals, the selection process is narrowed down to a cost comparison (Table 12). Based on cost
considerations, RNA is the preferred remedial alternative for the remaining hydrocarbon impact
at the site.
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6.0 ESTIMATED TIME FOR GROUNDWATER CONDITIONS TO REACH
CLEANUP GOALS '

“This section provides an estimate of the time required for groundwater concentrations below the

site to reach State of California primary drinking water MCLs. It has already been demonstrated
that the dissolved hydrocarbon plume below the site is shrinking and not migrating (Section 2.6
and 3.4). There are currently three monitoring wells at the site (MW-2, MW-5, and MW-6) that
consistently contain dissolved benzene and/or MTBE above the State of Californta primary
MCLs of 1.0 ug/L and 13 pg/L, respectively. Hydrocarbon concentrations in the other six
monitoring wells (MW-1, MW-3, MW-4, MW-7, MW-8, and MW-9) have been near or below the
MCLs for at least one year (or since the well was installed, in the case of MW-7, MW-8, and
MW-9). Recent dissolved benzene and MTBE concentrations in site wells are summarized in
Table 4 and Figure 9,

It has been-observed that the attenuation of dissolved hydrocarbon concentrations at fuel
hydrocarbon sites generally follows a first-order decay trend once the majority of hydrocarbon
source material has been removed. The following equation has been used to describe the
observed concentration decrease at a point (e.g. monitoring well) within a dissoclved
hydrocarbon plume:

C=Ce™

Where: C = concentration at time t (pg/L)
: C, = peak concentration (pg/L)
k = overall attenuation rate constant (days™)
t = elapsed time after observation of peak concentration (days)

To estimate the time required for benzene and MTBE beneath the site to attenuate to MCLs
through RNA, SECOR used concentration trends in key wells at the site to estimate first-order
attenuation rate constants for benzene and MTBE. The resuliing rate constants were then used
to extrapolate the estimated time to reach MCLs at the site.

The highest remaining benzene concentrations have been reported in well MW-6, downgradient
of the USTs. A data set beginning with the maximum observed concentration of 4,200 pg/L on
January 9, 2003 through the most recent data point, 1,800 pg/L on January 20, 2005, was used
for analysis. A semi-log plot of benzene concentration versus time for well MW-6 is presented
as Figure 11. A least-squares statistical method was used to calculate the best-fit line through
the data set. The bestfit line and equation are included on Figure 13. The slope of the best-fit
line (0.0007 days™) is the estimated first-order attenuation rate constant for the data set. The
first order decay equation and estimated rate constant are then used to estimate the time
required for benzene concentrations to reach 1 pg/L. This method estimated that benzene
concentrations in the vicinity of well MW-6 will reach 1 pg/L in approximately 30 years. A
summary of the well MW-6 benzene concentration trend analysis for well MW-6 is provided in
Table 13.

The highest MTBE concentrations have alsoc been reported in well MW-6. For MTBE in well
MW-6, a data set beginning with the maximum observed concentration of 61,000 pg/L on
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September 11, 2002, through the most recent data point, 5,600 Hg/l. on January 20, 2005 was
used for analysis. A semi-log plot of MTBE concentration versus time for well MW-6 and the
resulting best-fit line and equation are presented as Figure 14. The equation for the best-fit line
was then used to estimate the time required for MTBE concentrations to reach 13 pg/L. This
method estimated that MTBE concentrations in the vicinity of well MW-6 will reach 13 pg/L in
approximately 10 years. A summary of the trend analysis for welt MW-8 is provided in Table 13.

A similar concentration trend analysis was performed for benzene in well MW-2 and MTBE in
wells MW-2 and MW-5. For well MW-2 the trend analysis estimated that benzene
concentrations in the vicinity of this well will reach MCLs in approximately seven years (Figure
15) and MTBE concentrations will reach MCLs in approximately three years (Figure 16). For
well MW-5 the trend analysis estimated that MTBE concentrations in the vicinity of this well will
reach MCLs in less than four years (Figure 17). A summary of the trend analyses is provided in
Table 13.

Based on a review of the site data and experience at similar sites, it is estimated that
groundwater concentrations below the site will reach MCLs in less than 40 years. This estimate
allows for a reasonable amount of uncertainty due to the possible presence of small pockets of
residual hydrocarbons below the site that could result in future short-term concentration spikes.
This estimate does not account for the possibility of a future release at the site.
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7.0 CORRECTIVE ACTION WORK PLAN

Based on the selection of Remedial Alternative 3 (RNA), no further active remediation would be
required. A permit application for well destruction will be prepared following concurrence from
SAM with this CAP and completion of the required 30-day public notification period.

ARS5350(CAP).doc 16 April 21, 2005
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8.0 VERIFICATION MONITORING AND REPORTNG PLAN

Further monitoring and reporting are considered unnecessary at the site because RNA has
been demonstrated by the existing monitoring program. It is SECOR's professional opinion that
sufficient monitoring of the groundwater quality at the site has already occurred.

ARS5350(CAP).doc 17 April 21, 2005
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9.0 PUBLIC NOTIFICATION

A public notification program will be implemented as part of the Corrective Action Plan approval
process. This program will include distribution of Public Notices to adjacent local businesses,
residences and the local planning agency. The public notice will describe the proposed CAP
and invite interested parties to review the CAP at a local library and/or the offices of the SAM.
There will be a 30-day period for the public to review the CAP and to comment directly to the
SAM. '
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TABLES

CORRECTIVE ACTION PLAN
ATLANTIC RICHFIELD COMPANY
ARCO Facility #5350

3804 Plaza Drive

Oceanside, California

Unauthorized Release #H20645-001
SECOR PROJECT NO. 08BP.05350.05
April 21, 2005




TABLE 1

SUMMARY OF BENEFICIAL GROUNDWATER AND SURFACE WATER USES
ARCO Facllity #5350

San Diego Hydrologic Basin (9.00)*
Carlsbhad Hydrologic Unit (904,00)
Buena Creek Hydrologic Area (904.20)
El Salto Hydrologic Subarea (904.21)

Municipal/Domestic Supply
Agricultural Supply
Industrial Process Supply
Industrial Service Supply
Groundwater Recharge
Freshwater Replenishment
Hydropower Generation
Contact Water Recreation {(REC 1) : ' X
Non-contact Water Recreation (REC 2) e X
Warm Freshwater Habitat x
Cold Freshwater Habitat _
Wildlife Habitat x
Rare, Threatened, or Endangeres Species x

Spawning, Reproduction, and/or Early
Development

Biological Habitats of Special Significance | X

O|O|=]x®
0 [ [ 1+

Notes: *From California State Water Resources Boafd and Regional Water Quality Confrol Board, San
Diego Region, “Water Quality Control Plan, San Diego Basin (9), 1894".

x = Present beneficial use,

+ = Excepfed from municipal use.
O = Potential beneficial use.

PAARCOVG350\CAPAS350(CAP).x!s Page 1 of 1




TABLE 2

SUMMARY OF GROUNDWATER ELEVATIONS, 2001 TO PRESENT
ARCO Facility #5350

08/08/01
12120401
02/15/02
05/02/02
07/15/02
206.93 10/16/02

01/08/03
04/25/03
07/30/03
10/23/03
01/08/04
04/07/04
07/21/04
10/14/04
01/20/05

08/09/01
205.68 12/20/01
02/15/02
05/02/02
07/15/02
205.70 10/16/02
01/09/03
04/25/03
07/30/03
10/23/03
01/08/04
04/07/04
07/21/04
10/14/04
01/20/05
. 09/09/02

~10/16/02

T 10/23/03.
. 01/08/04

PAARCOVS3SMCAPIS3S0(CAP) kIS




TABLE 2

SUMMARY OF GROUNDWATER ELEVATIONS, 2001 TO PRESENT
ARCO Facility #5350

Date Measu Dept

01/22/04
04/07/04
07/21/04
10/14/04
01/20/05

204.05 10/16/02
01/09/03
04/25/03
07/30/03
10/23/03
01/08/04
04/07/04
07/21/04
10/14/04

‘ 07/21/04

202.23 _ 07/23/04
10/14/04
01/20/05

! = Elevations are in feet above mean sea level (MSL)
2 = Groundwater elevation in feet above MSL = Surveyed well elevation - Depth to water

LPH = Liquid-phase hydrocarbons

PAARCO\S350\GASISIB0[CAP). XIS Page 2 of 2
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TABLE 4

SUMMARY OF GROUNDWATER SAMPLE ANALYTICAL RESULTS, 2001 TO PRESENT
ARCO Facility #5350
All Results Reported in Micrograms per Liter (g/L)

- Sampling. | ppy
Soopate - f TS
08/09/01
12/20/01
02/15/02
05/02/02
Q7/15/02
10/16/02
01/09/03
04/25/03
07/30/03
10/23/03
01/08/04
04/07/04
07/21/04
10/14/04
01/20/05

10,000 .
45,000

T01/20005

0B/08/01

12{20/01

02/15/02

05/02/02 <25 <5.0
07/15/02 <500 <(.50
10/16/02 <500 =<0.50
01/09/03 <500 1.8
04/25/03 <500 3.0
07/30/03 <500 <0.50
10/23/03 <500 <0.50
01/08/04 <500 <0.50
04/07/04 <500 <(.50
07/21/04 <500 <0.50
10/14/04 <500 <0.50

01/20/05

PAARCO\S350CAPE350({CAP) X1 Page 1 of 2




TABLE 4

SUMMARY OF GROUNDWATER SAMPLE ANALYTICAL RESULTS, 2001 TO PRESENT
ARCO Facility #5350
All Results Reported in Micrograms per Liter (pg/l.)

01/22/04
04/07/04
07/21/04
10/14/04

0110603,
04125/03

o704

09/11/02
10/16/02
01/09/03
04/25/03
07130103
10/23/03
01/08/04
04/07/04
07/21/04
10/14/04
01/20/05
0721104

MW-8 07/23/04
1014104
01/20/05

Notes:

TPHg = Total petroleum hydrocarbons (DHS Modified EPA Method 8015)
B =Benzene
T =Toluene
E = Ethylbenzene
X =Total Xylenes

MTBE = Methyl tert-Butyl Ether
< = Less than indicated reporting limit

BTEX and MTBE were analyzed by EPA Method 82608

PAARCOVS350MCAPAS35D(CAP).XIs Page 2 of 2




TABLE &

SUMMARY OF ADDITIONAL OXYGENATES ANALYTICAIL DATA, 2001 TO PRESENT
ARCO Facility #5350
All Results Reported in Micrograms per Liter (pg/L)

08/06/01

12/20/01 <25 <5.0
02/15/02 <25 <5.0
05/02/02 <25 <5.0
07/15/02 <25 <5.0
10/16/02 <50 <5.0
01/09/03 <50 <5.0
04/25/03 <50 <5.0
07/30/03 <50 <5.0
10/23/03 <50 <5.0
01/08/04 <50 <5.0
04/07/04 <50 <5.0
07/21/04 <50 <5.0
10/14/04 <50 <5.0

01/20/05
17 08/09/D1.
- 12/20/01.
‘02/15/02

020006 [

<25 )

08/09/01

12/20/01 <25 <5.0
02/15/02 <25 <5.0
05/02/02 <25 <5.0
07/15/02 <25 <5.0
10/16/02 <50 <5.0
01/08/03 <50 <5.0
04/25/03 <50 <5.0
07/30/03 <50 <5.0
10/23/03 <50 <5.0
01/08/04 <50 <5.0
04/07/04 <50 <5.0
07/21/04 <50 <5.0

10/14/04 <50 <5.0

01/20/05__

Lo 09/09/02
10016102
*_01/09/03

0412503

B

PAARCOIS350\CAPIS3SO(CAP s Page 1 of 2




SUMMARY OF ADDITICNAL OXYGENATES ANALYTICAL DATA, 2001 TO PRESENT
ARCO Facility #5350
All Results Reported in Micrograms per Liter {ug/L)

TABLE 5

04/07/04

07/21/04 - <50
10/14/04 <50

01/20/05

091 1/02

<50000 &

10/16/02 <50,000

01/09/03 <20,000 <2,000 <2,000 <2,000 <60,000
04/25/03 <20,000 <2,000 <2,000 <2,000 <60,000
07/30/03 <10,000 <1,000 <1,000 <1,000 <30,000
10/23/03 <50,000 <5,000 <5,000 <5,000 <150,000
01/08/04 <20,000 <2,000 <2,000 <2,000 <60,000
04/07/04 <20,000 <2,000 <2,000 <2,000 <60,000
07/21/04 <10,000 <1,000 <1,000 <1,000 <30,000
10/14/04 <12,000 <1,200 <1,200 <1,200 <38,000

01/20/05

MwW-8

07123104

10/14/04

_01/20/05

YT,V S

TBA = tert-Butyl Alcohol

DIPE = Di-isopropyl

Ether

ETBE = Ethyl tert-Butyl Ether
TAME = tert-Amyl Methy! Ether

PAARCOVS35MCAPS3S0{CAP).xIs

Page2of2

Samples analyzed by EPA Method 8260B
< = Less than indicated reporting limit
- = Not analyzed




TABLE 6

SUMMARY OF BASELINE NATURAL ATTENUATION DATA
ARCO Facility #5350 !
All Results Reported in Micrograms per Liter (pg/L}, unless otherwise noted :

MW-1 01/20/05 <100 <1.0 <1.0 <1.0 <1.0 <1.0 6.78 190 0.990 6.98 24.2 4,590 442,000 <1.0 366 <200
MW-2 01/20/05 31,000 230 3,400 2,400 14,000 340 6.66 33 0.589 7.12 25.5 <100 2,480 510 1,620 1,100
MW-3 01/20/05 <100 <1.0 <1.0 <1.0 <1.0 <1.0 6.78 128 0.900 7.03 24,7 4,230 374,000 | <1.0 590 <200
MW-4 01/20/05 <100 <1.0 <1.0 <1.0 <1.0 <1.0 6.37 130 0.932 6.86 23.1 P713 689,000 <1.0 176 <200
MW-5 01/20/05 1,400 <5.0 <5.0 65 <5.0 390 3.16 -7 0.491 7.18 249 . <100 806,000 370 870 <200
MW.-6 01/20/05 20,000 1,800 1,600 1,600 6,300 5,600 3.97 19 0.604 7.08 24.6 " <100 49,500 370 836 853
MW-7 01/20/05 <100 <1.0 <1.0 <1.0 <1.0 <1.0 7.10 140 0.329 7.20 242 192 443,000 <1.0 301 <200
MW-8 01/20/05 <100 <1.0 <1.0 - <1.0 - <1.0 <1.0 4,15 140 0.370 719 24.3 " 183 325,000 <1.0 435 <200
MW-0 01/20/05 <100 <1.0 <1.0 <1.0 <1.0 - <1.0 6.55 165 0.645 7.10 24.6 ' 1,020 453,000 <1.0 172 <200
Notes:

GRO = Gasoline range organics (Cg-C42) (EPA Method 8015M)

BTEX = Benzene, toluene, ethylbenzene, and total xylenes (EPA Method 8260B)
MTBE = Methyl tert-butyl ether (EPA Method 8260B)
Nitrate = Nitrate as nitrogen (EPA Method 300.0)
Sulfate = Sulfate (EPA Method 300.0)
Methane = Methane (Method RSK-175 Maod)
Total Iron = Total Iron (EPA Method 6010B)
Fe Il = Ferrous iron (EPA Method 3500D)
DO = Dissolved Oxygen (field measurement)
ORP = Oxidation-reduction potential (field measurement)
Sp Cond = Specific conductivity (field measurement)
pH = pH {field measurement)
Temp = Temperature (field measurement)
g/l = Micrograms per Liter
mg/L = Milligrams per Liter
mV = Millivolts
S/m = Siemens per meter
°C = Degrees celsius
< = Analytical results less than laboratory reporting limit shown

PAARCOVG35I\CAPIS350(CAP) XIS Page 1 of 1




TABLE 7

CONTAMINANT CHARACTERISTICS
ARCO Facility #5350

Gasoline B00B-61-9 ~ 85 NA NA NA NA -45.6 32-225 NA __NA NA NA NA
! .
Benzene 71-43-2 78.11 1780 1.78 76 -95.2 0.23 -11 80.1 0.001 0.64 1.4 . 0.25 0.35
methyl tert-butyl ether .
{MTBE) 1634-04-4 88.15 43,000-54,300 1.0-1.1 245-256 0.024 -28 55.2 0.013 L 32 70 7.4 11
|
tert-butancl (TBA) 75-65-0 74,12 Miscible 1.57 40-42 0.00048-0.00059 4 g2.2 NA | NA NA NA NA
[
tert-amy! methyl ether |
(TAME) 894-05-8 102.18 20,000 1.3-2.2 68.3 0.052 -11 85-86 "~ NA i NA NA NA NA
Notes: pail micrograms per liter
ma’kg milligrams per kilogram
ug/mh3 micrograms per cubic meter
c temperature in degrees Celsius
mm Hg pressure in milimeters of mercury
log Ifkg a measure of the propensity of a compound {o adsorb onto carbon in the soil matrix
Koc soil sarption coefficient
MCL California Maximum Contaminant Level in groundwater promuigated by California Environmental Protection Agency (CalEPA)

Pure Phase Solubility — The tendency of a chemical to dissolve in water, expressed as milligrams of a chemical that will dissolve in one liter of water.

Soil sorption coefficient (log Koc) - The tendency of a chemical to adsorb to soil, expressed as the ratio of a chemical that will adsorb onto organic carbon to the concentration of the chemical that dissolves in water;

Vapor pressure ~ The tendency of a chemical to migrate from a pure liquid phase to a gas phase, expressed as the pressure exerted by a chemical in the gas phase when it is in equilibrium with the liquid phase.

Henry's law constant — The tendency of a chemical to partition between the dissolved phase and the gas phase, expressed as the ratio of the equilibrium concentration of the chemical in the gas phase to the equilibrium concentration
of the chemical in water. ' “

(1) Guidelines for Investigation and Cleanup of MTBE and Other Ether-Based Oxygena’{es 2000, California State Water Resources Control Board, Final Draft, 3/27/00 '

(2) San Diego County, Department of Environmental Health, Site Assessment and Mitigation Program, Vapor Risk Model, http:/fwww.co.san-diego.ca.us/deh/lwq/sam/docs/vapor_| risk-2000_rev-08-25-2003.xls

(3) A Compilation of Water Quality Goals, California Environmenta! Protection Agency, Regional Water Quality Control Board, Central Valley Region, August 2000

(4) U.S. Environmental Protection Agency, Region 9 Preliminary Remediation Goals, hitp://www.epa, gow‘reg|on091wastelsfundlprg/f‘ les/04prgtable.pdf dated October 2004. These goals assume direct exposure to the confaminants.

PAARCO\S350\CAPIS350(CAP) xls Page 1 of 1




Table 8
Remedial Technology Screening Matrix
ARCO Facility #5350
3804 Plaza Drive, Oceanside, CA

Thermal Desorption (1)

ex-situ remedial technology that uses heat to physically separate petroleum hydrocarbons from excavated soils. Thermal desorbers are
designed to heat soils to temperatures sufficient to cause constituents to volatilize and desorb (physicaily separate) from the soil. Although
they are not designed to decompose organic constituents, thermal desorbers can, depending upon the specific organics present and the
temperature of the desorber system, cause some of the constituents to completely or partially decompose. The vaporized hydrocarbons are
generally treated in a secondary treatment unit (e.g., an afterburner, catalytic oxidation chamber, condenser, or carbon adsorption unit} prior to
discharge to the atmosphere. Afterburmners and oxidizers destroy the organic constituents. Condensers and carbon adsorption units trap
organic compounds for subsequent treatment or disposal.

Some pre- and post-processing of soil is necessary when using LTTD. Excavated soils are first screened to remove large (greater than 2
inches in diameter) objects. These may be sized (e.g., crushed or shredded) and then introduced back into the feed material. After leaving the
desorber, soils are cooled, re-moistened to controf dust, and stabilized (if necessary) to prepare them for disposal/reuse. Treated scil may be

redeposited onsite, used as cover in landfills, or incorporated into asphalt.

~_|Technology Description | o _ - } - - - . |Retained |{Comments -

1. Groundwater Extraction |Conventional groundwater extraction (GWE) methods involve pumping impacted groundwater to either a treatment system or an above ground Yes Considered to be a viable
storage tank on-site. Groundwater treated on-site is discharged or re-injected to the aquifer. Groundwater stored on-site is transported 10 a remediation alternative.
waste disposal facility for treatment and disposal. GWE systems are used primarily to accomplish hydraulic containment and/or to reduce the
dissolved contaminant concentrations in the aquifer to meet cleanup objectives.

2. Excavation and Of-Site | Excavation removes contaminated material from a hazardous waste site using heavy construction equipment, such as backhoes, bulldozers, No Excavation would not

Disposal and front loaders. At certain sites, specially designed equipment may be used to prevent the spread of contaminants. The excavated material remediate MTBE in
is commonly landfilled at an approved off-site disposal facility, but can also be remediated on site and reused. groundwater. Excavation
would also interfere with the
; operation of the station.

3. Soil Vapor Extraction (1) | Soil vapor extraction (SVE), also known as "soil venting" or “wacuum extraction”, is an in situ remedial technology that reduces concentrations No Limited areas of
of volatile constituents in petroleum products adsorbed to soils in the unsaturated (vadose) zone. In this technology, a vacuum is applied hydrocarbon impacted soil
through wells near the source of contamination in the soil. Volatile constituents of the contaminant mass "evaporate" and the vapors are drawn (TPHg 2 100 mg/kg) are
toward the extraction wells. Extracted vapor is then treated as necessary before being released to the atmosphere. The increased airflow present beneath the site.
through the subsurface can also stimulate biodegradation of some of the contaminants, especially those that are less volatile. Wells may be
either vertical or horizontal. In areas of high groundwater levels, water table depression pumps may be required to offset the effectf of
upwelling induced by the vacuum. §

4, Dual-Phase Extraction Dual-phase extraction (DPE), also known as multi-phase extraction, vacuum-enhanced extraction, or sometimes bioslurping, is an in-situ Yes !Considered to be a viable

(1) technology that uses pumps to remove various combinations of contaminated groundwater, separate-phase petroleum product, alnd remediation alternative.
hydrocarbon vapor from the subsurface. Extracted liquids and vapor are treated and collected for disposal, or re-injected to the subsurface
(where permissible under applicable state laws). =
5. Air Sparging w/ Soil Air sparging is an in situ remedial technology that reduces concentrations of volatile constituents in petroleum products that are adsorbed to No Limited areas of hydrocarbon
Vapor Extraction (1} soils and dissolved in groundwater. This technology, which is also known as "in situ air stripping" and “in situ volatilization," involves the impacted soil (TPHg = 100
injection of contaminant-free air into the subsurface saturated zone, enabling a phase transfer of hydrocarbons from a dissolved state to a mg/kg) are present beneath
vapor phase. The air is then vented through the unsaturated zone. the site.
Air sparging is most often used together with soif vapor extraction (SVE), but it can also be used with other remedial technologies. When air.
sparging {AS) is combined with SVE, the SVE system creates a negative pressure in the unsaturated zone through a series of extraction wells
to control the vapor plume migration. This combined system is called AS/SVE. :
8. In-Situ Enhanced In-situgroundwater bioremediation is a technology that encourages growth and reproduction of indigenous microorganisms to enhance | Yes Would likely require the
Bioremediation (1) biodegradation of organic constituents in the saturated zone. In-situ groundwater bioremediation can effectively degrade organic constituents addition of specialized
which are dissolved in groundwater and adsorbed onto the aquifer matrix. microbes to the saturated
zone to address MTBE.
7. |Low-Temperature Low-Temperature Thermal Desorption (LTTD}, also known as low-temperature thermal volatilization, thermal stripping, and soil roasting, is an No  |Ex-situ soil treatment

performed on site would not
be practical due to ongoing
operation of the gas station.

PAARCOVG350\CAP\ Table 8-RemTechnoScrngMatrix-5350.doc
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Table 8 (cont.)
Remedial Technology Screening Matrix
ARCO Facility #5350
3804 Plaza Drive, Oceanside, CA

|Technology i |Description e : 4 |Comments

8. |Landfarming (1) Landfarming, also known as land treatment or Iand appllcatlon is an above- ground remediation technology for soils that reduces concentrations No Ex-situ soil treatment
of petroleum constituents through biodegradation. This technology usually involves spreading excavated contaminated soils in a thin layer on the performed on site not
ground surface and stimulating aerobic microbial activity within the soils through aeration and/or the addition of minerais, nutrients, and moisture. practical due o ongoing
The enhanced microbial activity results in degradation of adsorbed petroleum product constituents through microbial respiration. If contamlnated operation of the gas station.
soils are shallow (i.e., less than 3 feet below ground surface), it may be possible to effectively stimulate microbial activity without excavatlng the
soils. If petroleum-contaminaied soil is deeper than 5 feet, the soils should be excavated and reapplied on the ground surface. '

9. |Biopiles (1) Biopiles, also known as biocells, bioheaps, biomounds, and compost piles, are used to reduce concentrations of petroleum constituents in l‘ No Ex-situ soil treatment
excavated soils through the use of biodegradation. This technology involves heaping contaminated soils into piles (or "cells") and stimulating performed on site not
aerobic microbial activity within the soils through the aeration and/or addition of minerals, nutrients, and moisture. The enhanced microbial activity practical due to engoing -
results in degradation of adsorbed petroleum-product constituents through microbial respiration. Biopiles are similar to landfarms in that they are operation of the gas station. .
both above-ground, engineered systems that use oxygen, generally from air, to stimulate the growth and reproduction of aerobic bacteria which,
in turn, degrade the petroleum constituents adsorbed to soil. While landfarms are aerated by tilling or plowing, biopiles are aerated most often by
forcing air to move by injection or extraction through slotted or perforated piping placed throughout the pile.

10. |Bioventing (1) Bioventing is an in situ remediation technology that uses indigenous microorganisms to biodegrade organic constituents adsorbed to soﬂs in the No Would not address impacted
unsaturated zone. Soils in the capillary fringe and the saturated zone are not affecied. In bioventing, the activity of the indigenous bacteria is | saturated zone and would
enhanced by inducing air (or oxygen) flow into the unsaturated zone (using extraction or injection wells) and, if necessary, by adding nutrients. not be aggressive enough to
When extraction wells are used for bioventing, the process is similar to soil vapor extraction (SVE). However, while SVE removes constituents address impacted vadose
primarily through volatilization, bioventing systems promote biodegradation of constituents and minimize volatilization (generally by using lower zZone. -
air flow rates than for SVE). In practice, some degree of volatilization and biodegradation occurs when either SVE or bioventing is used.

11. |Biosparging (1) Biosparging is an in-situ remediation technology that uses indigenous microorganisms to biodegrade organic constituents in the saturated zone. No Essentially the same as air
In biosparging, air (or oxygen) and nutrients (if needed) are injected into the saturated zone to increase the biological activity of the indigenous sparging combined with
microorganisms. Biosparging can be used to reduce concentrations of petroleum constituents that are dissolved in groundwater, adsorbed to soil SVE. See comments for
below the water table, and within the capiliary fringe. Although constituents adsorbed to soils in the unsaturated zone can also be treated by remedial technology # 5.
biosparging, bioventing is typically more effective for this situation.

When volatile constituents are present, blosparglng is often combined with soil vapor extraction (SVE) or bioventing and can also be used with
other remedial technologies. When biosparging is combined with vapor extraction, the vapor extraction system creates a negative pressure in the
vadose zone through a series of extraction wells that control the vapor plume migration. ‘
12, |In Situ Chemical In Situ Chemical Oxidation (ISCO) involves injecting chemical oxidants (e.g. Fenton’s Reagent, KMnO4, Ozone, H202) into the vadose zone No Not feasible due to the
Oxidation and/or ground water to oxidize contaminants. This is an emerging technology that can be applied at highly contaminated sites or source areas to MTBE impact of
reduce contaminant concentrations. This technology, generally, is not cost effective for plumes with low contaminant concentrations. The groundwater.
effectiveness of ISCO is sensitive to variations in the hydraulic conductivity of the soil as well as to the distribution of contaminant mass.

13. |Monitoring Natural Monitored Natural Attenuation (MNA) is not a “technology”, per se. It generally describes a range of physical and biological processes, which, Yes Considered to be a viabie

Attenuation unaided by deliberate human intervention, reduce the concentration, toxicity, or mobility of contaminants in soit and/or groundwater. These remediation alternative.
processes take place whether or not other active cleanup measures are in place. However, techniques and technologies for predicting and
monitoring natural attenuation have been developed. MNA refers to the use of these techniques to monitor and document the progress of natural
attenuation at a site. ,

14. |Containment/Isolation Contaminated soil and/or groundwater is isolated from receptors by various methods such as capping, chemical/physical stabilization, or the No Not feasible for remediating
construction of containment cells or barriers. MTBE impacted

groundwater.

Notes: (1) Techology descriptions obtained from “How to Evaluate Alternative Cleanup Technologies for Underground Storage Tank Sites: A Guide for Corrective Action Plan Reviewers.”, EPA - May 1995.
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TABLE 9

 COST ESTIMATE FOR ALTERNATIVE 1 - TWO (2) 96-HOUR
HIGH-VACUUM DUAL-PHASE EXTRACTION EVENTS
ARCO Facility #5350

Capital Equipment and Construction

Total Cap/Const _ $0
Periodi P |

Number of 96-hour MRS events (events per month) 2

Mobile DPE Unit Costs ($/96-hr event) $15,000.00
Transportation and Disposal Fees ($/event) $7.,500.00
Total DPE Event Costs (incl Utilities) $45,000
[Total Cost $45,000 |

PAARCO\S350\CAPS350(CAP).xls Page 1 of 1




TABLE 10

COST ESTIMATE FOR ALTERNATIVE 2 - IN-SITU ENHANCED
BIOREMEDIATION (OXYGEN-RELEASING COMPOUND)
ARCO Facility #5350

R lati
Pounds of ORC needed 100
Cost per Pound of ORC $10
Misc Parts $1,000
System Construction $0
Total Capital Cost : $2,000
Rrilling Costs
Number Borings needed for ORC 12
Depth per Boring 20
Drillers Cost ($/ft)* $40
Permits $660
Supervision/Permits/Etc $4,000
Total Drilling Costs ' $14,260
O&M Costs
Total O&M Costs (incl Utilities) $0
[Total Cost $16,260 |

*Drillers per foot cost includes mobilization/demabilization, boring advancement, and materials.

PAARCO\S350\CAPS350(CAP).xis Page 1 of 1




TABLE 11

COST ESTIMATE FOR ALTERNATIVE 3 - REMEDIATION BY NATURAL
ARCO Facility #5350

ital i 1t an stru
Total Cap/Const ‘ $0
Monthly Utilities $0
08M Costs -
Total O&M Costs (incl Utilities) $0
[Total Cost 30 Il

PAARCOVS350\CAP\S350(CAP).xls Page 1 of 1




2 40 | abed

90p 0GEG-HYWaHXMBWBAT-Z 3|98 I\ dVIWDSES\ODHV

‘uoyeyuawia|du
Bupnp suojjesado ssauisng
o} sucfdnisip oN luawsidw o} Aseq

240
10 uonejesu Buunp suolelado ssaulsng

01 suopdrusip Jjoully Juswa|dwi 6} Ase]

"splaas alf) Bulnp says Buoguybiau

pue 8}Is sy} Joj suonessdo ssaulsng
‘alyel) |e00| 0} ucidnisip toully “ALndes
pue Jojelado Jnoy-z pue ‘sefpamed
salnnbay -juswa|dw 0} Aseo Aje)je.lepaly

uoneladQ pue
ucljejuaws|duy

"al0z pajelnjes

ay] Uy |l0S 0} paqlospe pue Jalempunald

Ul PSAJOSSIP SIIEUILUEIUOD JO UCIEIIUSILOD
8L} 80NpaJ ||IIM SAlBLIS)|E SIU L

‘a0z pajelnjes

8y} Ul |I0s 0] paqlospe pUe Jajempunolb ul
PaA|OSSIp SJUBUIWIEJUOD JO UOIBIIUSOUOD
8lj} 0ONPal |1 SAIJRLISYE SI |

"S2U0Z pajeln)es pue asopeA al) ul 81Is
8U) MO[Bq SJUBLIIBILGCD JO UOIEJILSOUCD
alf) aonpal ||IMm SANBUIS)[E SIL ]

SUOGIEI0IPAH
o uoljonpa

-19jempunosdb

pue |los pajoedl] UDGQIEDOIPAY O}

sueLInyY Jo aunsodxe |euajod ey} 8sealoUl
Apueoyufls jou pinom uoyjejusweduw|

‘slojem 22euns pue
puncB jo sesn [eloyaUsq PUE JUSWUOCIAUS
8L} ‘uyeay vewny jo uonoslold Jo

|oA8| 8)1enbape ue saplaoid sajeuIs)e siy

“191empunolb

pue |l0s pajoedil] UcgIes0IpAL 0] suBwINy
o amnsodxa |enuajod auyy aseslouy
ApueayuBis jou pinom uofiejuaiuaidu)

"8Ja]eM 92BLNS pLe punold

JO SOSN [eloyausq puE ‘JUSWUOIIAUS
8y} ‘Uijeay uewny jo uoilosjold Jo jpAs)
alenbape ue sepiroid dAjeUIB)E SIY |

‘ueds aLUl} JUSAS BL} 0} pajiwy

eq p|nom ainsadxa [enuajod s “lodea
llos paoedw; jo abieyasip pue ‘lualnea))
‘uonaesxe sy} UBnoy} JusLUolAUS

al} pue suewny Jo ainsodxa |ejueiod
oLy} asealout Apybis |1m uonejuawajduw|
'slgjem 89eUNs pue punolf

JO s8sn |e[olsUaq pue ‘JUsWUoIAUS

ay] ‘Yiesy uewuny Jo uoioajoud Jo [ans)
aienbape Ue saplaoid SANBULIS)E SIY ]

sSI8YEA
9JEHNG pue
puUNoJID Jo sasn
[elolsusg pue
JUaLuoAUT BL)
‘YyesH uewny
JO U0I398)044

JO [BAS7

‘uoljenuaye jeinjeu Ag
S19AST JUBLILLEIUOD WNWIXER B]ElS Yoeal

03 pamoi[e Si alunjd uogIesoipAl paajossiq

‘uonepeibapolq 1o sl
ay] Buisessoul ‘usbBAxo sasespl HHO aUL
‘Bl ysnd-joaup e Buisn sU0z Jajempuncold

paedw au} ojul A1in|s e se paydiul
S| AON_OV vc:onEoO Buises|ay usbBAXQ

‘O-MIN

pue ‘G-pAN ‘Z-AMIAL S1lem Builoyuoil uo
SJUQAS INOY-06 OM) Ujim Jajempunoll pue
flos pajoedull sy} SleipaWIS. 0} pasn aq
fim WajsAg uoljeipsway ajiqol s 40038

DAlRUIB)Y

Jo uonduasaq ||

_m..Emz 3 :o.um_voEmw_ - ¢ BAljRLIBY Y

~usBAXQ UM’ uone|peiusiolg

puncdaion m:_mmw_wm_.

Yug ~ Z SAREUISHY

. [eng wnnoeA-yBiy’ -

Eo>w oy wm OM)) UONIBIXT 9SBld
‘|-BANRLIB) Y

“gilepin Giofenieas |

0SESH ALINTIDVA ODdVY
SAALLYNHALTVY TVIG3NTY "HOd XIHLVIN NOLLYNTVYA3

Zi anavi




Z 1o z ofied

0P 05ES-HYWaHXIMBNBAZ-Z ] 8I9E I\d Y VDSESNOOH Y

‘Alpamsod Jo Ajpanefau lay)i@ UcheAIssuod
1ejem oedwl 10U pjRom aaleuIs)E Sil |

‘Alaanisod
1o Apanefisu Jaylis uoneAIBSUOD
Jajem 1oediul JoU PINOM aaneuIS)e S|

LONEAISSUOD J8jem uo Joedw; sAnebau
JUBIS B AL DINOM SAIBUISYE SIU L

uonEAISsSUOD

IB1EAM
uo syoedw) gL

‘a|qiBlbau aq pjnom uofjendod ‘a|q1B)|6au aq pjnom uoye|ndod "aAljeulalje siyy Joj psjedionue soueydsox3

pue Ajunwioo Aqieau ay) 0} 1oedui syl | pue Aunwwos Agleau ay) o} edu) sy swiaiqo.d asuejdasse AHUNWILIOD Of Alunwwoed g
SSaLBAI0BLT

‘| eAEUIB)Y SE BWES ‘| ALY SE BWES ‘wita) Buo| ey ul aAoayg wia] Buot g

‘BuLIIND00 aq 0) ieadde sassaoo.d

uoiEnUale [BInjeu 95neaaq L8] “Wwiiay gsauaAloay]

1OUS 38U} Ul SA[JOB|O S SANEUIS)E SIY | ‘| SAljBULS)|Y SE sWes Hous au} Ul 8ARDSYS S| aaleulsie sil L wial uUoys
sauljaping
‘sauljapinb Aloje|nbal ‘seulepInb AloyeinBag uiypm ‘'sauljspinb Aioyenbal uigpm foje|nBay

Ul pajuatua]dll g UBD aAjjelISYE SIU L pajuatusdil 9q UED aARELIS)|E SILE pajuawa|dw 5q ueo aajeulele siyt | ywm soueldwo) g
SSOUDARDDYT

0% = slewnsy 180D 08¢ w_,w mﬁE;mm Hmoo 000'Gy$ = sjewnsy 1s0) 180D G

uoljenusly

_E:amz .E :o_um_uw_.:mm - ¢ sAljEUIB) Y

umu:m::m N m>_um:._m=<

- [eng@: E:zum.:-:m_x ) m>:m53_<¢

..‘w._._mwm..._.o, :o_um:._m_:m :

05ES# ALITOVYH 00UV
SIAILYNYILTY TVIGINTY HO4 XIHLYIN NOILLYN VAT
(juoo) g1 31avl




| o | abey s (dvO)0SES\IYONSESODUY Y
eyep Buuojuow Jajempunolb Wol UCHERUSIL0D WNWIXeR ()
131ep Bupjuug J0) (TOI) 19487 JUBLIWEJLOD WNWIXe AIBWIL BIUIOED JO 81B}S (1)

oy =1
AF-mE_s 1UR)SU0D B)el uonepelbaq = %
Lojleuacuon [enul = 99
} Sl 18 UOejUasuo) =
:ea0um *, 890 = O SI IO YDEd! 0} BUL) SjeLu))SS O} pssn uojjenbl  S3ION

LE0L Z£6 969y 81000 SoQZ/LE/e | 200g/Life 00019 £l J91iN 9-MIN

EV0E Zl8 81611 £000°0 Goog/Lefe | €0oe/ell 00Z'y ! auszusag 9-MW

62t 168 8LE'Z 220070 G00z/LEe/E | €002/9L/01 0089 gl JdLnN S-MIN

10°¢ ovl‘lL 0922 €€00°0 S00e/le/e | 200¢2/SLfe 000°gL €l 9L Z-MIN

G ovL'L 868°E 120070 Goocg/Le/e | 2002/54/2 0og'e } suDZuay Z-MIN
wwE_ I v&mEzmm

0S£S# ALioe ODHY

AUVININNS SISATVYNY ANIHL NOILVHANIONOD

£l 31avl




APPENDICES




APPENDIX A

BORING/WELL LOGS
CORRECTIVE ACTION PLAN
ATLANTIC RICHFIELD COMPANY
ARCO Facility #5350

3804 Plaza Drive

Oceanside, California

Unauthorized Release #H20645-001
SECOR PROJECT NO. 08BP.05350.05
April 21, 2005




DEFINITION OF TERMS

GROUF
PRIMARY DIVISIONS SYMBOL SECONDARY DIVISIONS
a ]
fe GwW Well gradqd gravels, gravel-sand
Clean Gravels g mixtures, Jiifle or no fines.
(Less Than 5% o
GRAVELS - ¥
] Fines) g GP Poorly graded gravels or gravel-sand
More Than Half A mixtures, little or no fines.
9 g Of Coarse o8
o Fraction is la
= © Clayey gravels, gravel-sand-clay
UO'J ’; o Larger Than No. : E GM mixiures, nan-plastic fines.
i 4 Sieve " Grave! With '
Eﬂ = Fines
= -‘E L GC Clayey gravels, gravel-sand-ciay
i = 2 mixtures, plastic fines.
e
> 68
G 55
£ 3 Well graded sands or gravelly sands,
L c SW little or no fines
) &5 Clean Sands :
E(: EE ‘SANDS - (Less Than 5%
o Fines)
. 5 gp Poarly graded sands or gravelly sands,
O = More Than Half little or no fines.
Of Cozrse
Fraciion is
gmaller Than oM Silty sands, sand-silt mixtures, plasiic
No. 4 Sieve ! fines.
Sands With
Fines
e Clay"ay sands, sahd-clay mixtures,
plastic fines.
Inorganic s‘ﬂ}s and very fine sands,
ML rock flour, silty or clayey fine sands or
clayey silis with slight plasticity.
SILTS AND CLAYS -
b
[v}]
© Liguid Limit Is cL Inorganic clays of low 1o medium
0 E plasticity, gravelly clays, sandy clays,
% Uj @ Less Than 30% silty clays, lean clays.
- HHHHRBYHBHE
— HLEIELLY 1 Hifr
w go AHH I OL Organic silts and organic silty tlays of
[LIDJ ge HHHHHHER low plasticity.
_— = 0
L O Inorganic silts, micaceous or
xr =ze MH diatomaceous fine sandy o silty soils,
o T E elastic silts. ‘
% 58 SILTS AND CLAYS %
=
T =i . . // CH Inorganic clays of high plasticity, fat
L Liquid Limit Is clays.
< Greater Than 50% % ' ‘
/ Z OH Organic clays of medium to high

plesticity, organic silis.

HIGHLY ORGANIC SOILS

Feat and othar highly organic soils.

Cecomposed granite.
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GRAIN SIZES

.S, Standard Series Sieve Clear Sguare Sieve Openings
200 40 10 4 38" a 12"
SAND GRAVEL
BILT and CLAYS - COBBLES BOULDERS
Fine | Medium ‘ Coarse Fine Coarse
RELATIVE DENSITY CONSISTENCY
Sand and Gravels Blows/Foot* Silt and Clays Strength * Blows/Foot?
Very Loose 0-4 Very Loose 0- 14 0-2
Soft - -
Loose 4-10 © 1412 2-4
‘ . Firm 12 -1 2-4
Medium Dense 10-30 SHiff 1.2 816

Dense 30-50 very Stiff 2-4 16-32
Very Dense Qver 50 Hard Cver 4 Over32

Number of blows of 140 pound hammer falling approximately 30 Inches to drive a 2 inch O.D.

standard pentetration test (SPT) split spoon (ASTM D-1586).

Unconfined compressive sirength in tons/sq.tt. as determined by |
standard penetration tesl (ASTM D-1 586), pocket penetrometer, torvane, or visual

(1-3/8 inch 1.0.)

aboratory testing or approximated by the
] observatiar.

Graphic L.og Symbols

Abbreviations Used

Well Design Fill Patterns

ﬁ,”“éﬁ Liguid-Phase Hydrocarbons/ Phase

i< il

Separated Hydrocarbons

Ground Water {Static)

Ground Water (First Encountered)

MSL
AJC
Bent
bgs
dia

Well Design Symboi

LPH
PSH

<7 > Centalizer

GwW
HC

med
mod
NA

ppm

NR

Mean Sez Level
Asphalt/Concrete

Bentonite

Below Ground Surface
Diameter

Feet

Liguid-Phase Hydrocarbons
Phase Separatet Hydrocarbons
Groundwater

Hydrocarbon

Inches

Medium

Moderate

Not Analyzed

Not Recorded

Parts Per Million

Asphalt

Conorete

Concrete Siary

Bentonite

Bentonite Grout

Sand

Screened Interval

SECOR
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Number:
- BOREHOLE / WELL LOG MW-1
S E !;( O i 2 Client Job No: Sheet:
’ ARCO Products Co. 008.60223 1 of 2
Location: ARCO Facih'ty# 5350 Drilling ComI'Jany/DrillEr: N
SECOR Rep: Approved by: 3804 Plaza Road Tri-County Drilling /
C. Rodriguez Oceanside, California Daniel P. Nichols
Date Started: Date Finished: Drill Rig/Sarpling Method: Borehole Die.: | Casing Dia. | Surface Elevation;
7/23/01 7/23/01 CME 75/HSA/CA Split Spoon Sampler " 4" 206.92
SAMPLE LOG BCOREHOLE LOG WELL LOG
Sample OVA/FID|Lab Results | Density| Depth USCS Graphic Geologic Description Well
Number (ppm) |TPHE(ppm)|Blows/f inFeet | Symbol log (Soi! Type, Coler, grain, minor soil rompanent, moisture, density, odar, 10} Design
07— — 4" Asphalt
1 7 .
T /i Clayey SAND, pale yellow (2.5Y 7/3), very
oL 1 8C . 7 fine-grained sand, moist, dense, no hydrocarbon
— % (HC) odor.
3— 7~ .
] 7 Z Becomes yellow (2.5Y 7/6)
4_-— // 7
] 7
5 P
| 7141 L_1 7
MW-1/5 0 504" 6 2 / Becomes slightly clayey, no HC odor.
7 7
T 4
] 7 /’
— |\ ' ]
5— i
—1 sM | I .
- i 1 Silty SAND, pale yellow (2.5Y 8/2), very fine
A MW.1/10 0 32/303" ]Z il grained, moist, very dense, no HC odor.
— [l
L {4
s il
I Tt - |
A— [i)! L |
] Fil b B
15 Becomes slightly clayey, no HC odor. s
MW-1/15| 0 s | It gatly clayey, no " .
Y il B
— U L mb
™ [ g
g — L[ 11! H§
L [l L
9 Il .
— [ i
MW-1/20 0 - 50/50 20! ! (I Becomes very fine-grained, moist, very dense, no e
B 16t HC odor. 1
— il ut
2 el T
- M | ¥ | Note: Water depth measured after well installation. j
— i @23 T
4 B —
25 7 , / | =
Mw-1725' 0 46/50-2" = 4 2 Clayey SAND, pale yellow (2.5Y 8/4), very mt
6 5C |y 7 fine-grained sand, moist, very dense, no HC odor. 7
7l 7 / -
/7 .
— /. L
8 7 L
— /
5 F LI
MW-1/30 0 50/5" — 7 -
30} R Becomes wet. L
] Z?)

kA Allprojects2002dwgs\ Arco 2002\5350-2Zk1\5350MW 1.dwg




TNumber:
BOREHOLE / WELL LOG MW-1
S E [:.€ {O E e Client: Job No: Sheet:
- ARCO Products Co. 008.60223 2 of 2
ion: s illing C /Driller:
Location: 5 RCO Facility # 5350 Drillicg Company/Dres
‘| SECOR Rep: Approved by: 3804 Plaza Road Tri-County Drilling /
C. Rodrignez Oceanside, California Daniel P. Nichols
Date Started: Date Finished: Drill Rig/Sampling Method: Borehole Dia.: | Casing Dia:. | Surface Elevation:
7/23/01 7/23/01 CME 75/HSA/CA Split Spoon Sampler 10" 4" 206.92
SAMPLE LOG BORENOLE LOG WELL LOG
Sample OVA/PID |Lab Resuits | Density| Depth USsCs Graphic Geologic Dascription Well
Number (ppm) |{TPHg(ppm) Blows/ftf inFeet | Symbol Log (Soil Type, Color, graix, miger soil component, moisture, density, odor, ez} Design
30— // 27
11— 7 7
J—| sC | ¥/,
L Z
7
3b—] 28
7
4 7
35 % Becomes less clayey.
MW-1/35 0 50/5" e
6— TOTAL DEPTH =35' BGB — -
77— . - —
— Stopped drilling a 35, sampled to 35.5". — 4
B— -] l—
— Borehole completed as 4" nomina] diameter schedule 7
] 40 PVC monitoring well with 0.02" slotted screen. 7] [ ]
: o — from 15" to 35' bgs, #3 Monterey Sand from 12.5' - 35' || [
J - bgs, bentonite chips from 2' - 12.5' bgs and capped | -
1— with concrete and fraffic rated well box. - -
22— - — ]
3 |
4— - -
45— = |
| 0 [
T - -
£— R
9}— L |
50— u L
11— L |
o A
3] 1 [
A EE
55 u |
6— |
71— 1 O
8— BN
O — -
&0 | - ]

EAAllprojects2002dwes\Arco 200245350- 2215350 W i.dwg




MNumber:
BOREHOLE / WELL LOG W2
S g :( E O E 2 Client: Job No: Sheet;
ARCO Products Co. 008.60223 1 of 2
Location: ARCO Facility #5350 Drilling Coml.:any/Dﬁ]ler: N
SECOR Rep: Approved by: 3804 Plaza Road Tri-Commty Drilling /
C. Rodriguez Oceanside, Califormia Damiel P. Nichols
Date Startect: Date Finished: Drill Rig/Sampling Method: Porebole Dia.: | Casing Dia:. | Surface Elevation:
7/23/01 7/23/01 CME 75/HSA/CA Split Spoon Sampler 1ot 4" 20546
SAMPLE LOG BOREHOLE LOG WELL LOG
Sample OVA/PID |Lab Results | Density[ Depth USsCs Graphie Geologic Description WwWell
MNuraber {ppm) TPHpe(ppm) [Blows/ft| in Feet Symbrl Log (Soil Type, Color, grain, minor soil campanent, moisture, density, odor, ete) Design
o— — 3" Asphalt
— ] // /‘
I ’ Clayey SAND, light yellowish brown (2.5Y 6/3),
oL SC 7 7 fine-grained sand, moist, 1o hydrocarbon (HC) odor.
I 7 7
33— 4,
i 7
77
4— 4
— 7
7
S o
MW-2/5 0 iz p /. 7/ Becomes slightly clayey, silty Sand, pale yellow
g4 (2.5Y 7/3), fine-grained, medium dense, moist, no
T 7 HC odor.
8f— s
7
s — —{1f 7 1 I
— M | I : '
0 il Silty SAND, pale yellow (2.5Y 8/2), very
Mw-2/100 0 18/32/37) % il fine-grained, moist, dense, slight HC odor.
1 ;
Ml
2 il
] i
33— - —
— [ o ]
4 ooy L - ——————— - = — == = . -
1 // — =
7 |
15i- 7 7 L 1
MW-2/15 ¢ 50/6" = 8C i Clayey SAND, pale yellow (2.5Y 8/2), very - ]
6 7 // fine-grained, moist, very dense, some HC odor. . m
- /. L+ ||
T / ==
| 2 L | 3
gl 4, |t ]
7 :
— % mg=in
o .57 — -
e % s ]
20} H =
' [ 7
MW-2/20' 0 35/50-3" 7 . ||
IZ s 7 2 - L]
I, / 1 1
2— A — H
53— 7 — -
— 7 7 / . |
4— . = A
I o L] b
. 25 / 7 | i
Mw-2/28| 0 355" L_ / AN=n
ol—] 7 A
Az
— 7 3 |1
7— e a =
J |— 77, -
R — 7 “ | 1
9_’ ] |/ 7 1 I I — ] N
T e -
MW-2/30 0 503" — g | Silty SAND, pale yellow (2.5Y 8/2), fine-grained, =
30 | i moist, very dense, no HC odor. =
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MNuober:

BOREHOLE / WELL LOG MW=

SE C O R Client Job No: Sheet;
ARCO Products Co. 008.60223 2 of 2

Location: ARCO Facili ty # 5350 D 4 Coml-:my/Dﬂ]ler -
SECOR Rep: Approved by: 3804 Plaza Road Tri-County Drilling /
C. Rodriguez Oceanside, California Daniel P. Nichols
Date Stared: Date Finished: Drill Rig/Sampling Method: Borehcole Diz.; | Casing Dia:. | Surface Elevation:
7/23/01 7/23/01 CME 75/HISA/CA Split Spoon Sampler 10" 4" 205.46
SAMPLE LDG BOREHOLE LOG WEIL 10G
Semple OVA/PID (Tab Results | Density | Depth TSCS Graphic Geologic Descripfion wWell
Number (ppm) 'TPHp(ppm) |Blows/f{ in Feet Symbnl Log {Soil Type, Color, grain, minor soil component, moisture, density, odor, etc) Design
30 I RE=EN
11— i -
— HiHl 1
3 ] H! T
| il i}
44— Lkl 1
35 : : : Becomes very fine-grained. .
MW-2/358 0 s0/5"
6 TOTAL DEPTH = 35' BGS - -
7 ——d [ —
— Stopped drilling at 35', sampled to 35.5". 1 =
S — - | [
] Borehole completed as 4" nominal diameter schedule |7 ]
T 40 PVC monitoring well with 0.02" slotted screen [ []
a0 from 15' to 35' bgs, #3 Monterey Sand from 12'- 35" | | ||
—— bgs, bentonite chips from 2’ - 12' bgs and capped with |- L
11— concrete and traffic rated well box. - -
2 ] — —
3 et — —]
45— =
T -
- A
gl— — —
9 — — —
50— H —
1  — — —
2 ] — I—]
J— yrere} -
4= - -
55— = =
‘7 ] — -
8 f—q — -
60— = —
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Number:
BOREHOLE / WELL LOG MW-3
S E l;r( kO E z 7 Client Job No: Sheet:
ARCO Products Co. 008.60223 1 of 2
' ion: o illing C /Driller;
Location: ARCO Facxhty# 5350 Drilling um?my Drilier: N .
SECOR Rep: Approved by 3804 Plaza Road Tri-County Drilling /
C. Rodripuez Oceanside, California Daniel P. Nichols
Ete Started: Date Finished: Drill Rig/Sampling Method: Borehole Dia.: | Casing Diz;. | Surface Elevation:
7/23/01 7/23/01 CME 75/HSAJCA Split Spoon Sampler 10" 4" 205.68
SAMPLE LOG BOREHOLE LOG WELL LOG
Sample OVA/PID|Lab Results | Density | Depth TUSCS Graphic Geologic Description Well
Number {ppm)  [TPHEp(ppm) Blows/ft| inFeet | Symbol Log (50l Type, Calor, grain, minor s0il component, meistuse, density, odor, etc) Design
o — 3.5" Asphalt
™ s 7 Clayey SAND, pale yellow (2.5Y 7/3), fine-grained
o] % sand, moist, dense, no hydrocarbon (HC) odor.
- %4,
3— 7
- 7
4— Ay 7
| - 4
Sl or Becomes slightly Clayey, Silty SAND, pale yell
, 7 y Cleyey, Siity , pale yellow
MW-3/3 o a4 6§ /. 7 (2.5Y 8/3), very fine-grained, medium dense, moist.
7 //
T— 7
B—] o
5 — =171 s = —— = T T T T T T
10/ : ll 2 Silty SAND, pale yelow (2.5Y 8/4), very
MWwW-3/10' ] 27/30/43 fine-grained, moist, dense, no HC odor.
2 = |l
‘ 2__ T
N L | |
- qid L L]
4 [t} — H
15_ i u T
1 Ll B
MW-3/15 0 17/54 . ]
< il =
— i - ||
U i H »
] L 3 ]
B . -
- il = |
9— bl =i —
N 4 . e
Mw-3/200) O 30755 i i il Becomes stightly clayey. TE T
1 it L |
— dillit — —
. 0L WS T
1 i1 . B
A — 1
| [l - ]
eI U — B
| ’// L] =
25 Z Cl Silty SAND, pale yellow (2.5Y 8/2 BE=EE
. " | / ayey, Silty SAND, pale yellow ( ), very [ ] H
MW-3/25 ¢ asfs04 GZ 5C 7. / fine-grained, very moist fo wet, very dense, no BC ]
- AL odor. =
7 =
! i 7 Z . 1
i |—] // — T
B— vy - g
Al — -5
MW-3/30 0 35/50-5" — SM lil ! Sﬁty SA.IQD, lig]:ft brownish gay (2.5Y 6/2), VEIy s =
EO’E- LK fine-grained, moist, very dense, no HC odor. . —
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Number:
BOREHOLE / WELL LOG VW3
S E l;( O Ee Client: : Tob No: Sheet:
ARCO Products Co. 008.60223 7 of 2
Location: ARCO Facility # 5350 Drilling C‘.om]-nany/DnJler: -
SECOR Rep: Approved by: 3804 Plaza Road Tri-County Drilling /
C. Rodriguez Oceanside, California Daniel P. Nichols
Dare Started: Date Finished: Drill Rig/Sampling Method: Borehole Dia.: | Casing Dia:. | Surface Elevation:
- 7/23/01 7/23/01 CME 75/HSA/CA Split Spoon Sampler 10" 4n 205.68
SAMPLE LOG POREHOLE LOG WELL LOG
Sample OVA/PID!Lab Results | Density|  Depth USCs Graphic Geplogic Description Well
Number (ppm) |TPHg(ppm) Blows/ft| inFeet | Symbol ) Log {8pil Type, Color, grain, minor soil component, moisture, density, odor, ete) -| Design
30 I IE=%N
] g 1=
] I - 1
a—| SM |l HEH
] itk T H
3 ] b= —
- il - |
A— it : i H
35! |1 : : Becomes slightly clayey. j 1
MWwW-3/35 6 5o/5"
6 TOTAL DEPTH = 35' BGS — -
T = N
I Stopped drilling at 35', sampled to 35.5'. B -
B - I~ ]
] Borehole completed as 4" nominal diameter schedule ~
] 40 PVC monitoring well with 0.020" slotted screen [ ] ]
a0l—] from 15" to 35" bgs, #3 Monterey Sand from 12'-35" | o
1 bgs, bentonite chips from 2" - 12" bgs and capped with [ ]
1 concrete and traffic rated well box. — —
22— — —
3 |— — —
4— — —-—
as— = !
T | -
Br — -
g L — ]
50— = -
1— - ]
2 |——] ] ]
3 — l— 1
A— - -
55— H -
TH— — —
B— |
G — t— -
60— = —

A\ Allprojects2002dwgs\ATeo 20DZ\5350-2k2\5350MW3.dwg
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- Number:
. BOREHOLE / W ELL LOG MW-4
S I E,( l O E z Client: I Job No: Sheet:
BP/ Atlantic Richfield Co. DRBP.05350.02 1 of 2
Lpcation: ARCO Facility 45350 Drilling Company/Driller: B
_ {BCOR Rep: Approved by: 3804 Plaza Drive West Hazmat Drilling /
M. Wackerman Oceanside, California Rick Hastings
Date Started: Date Finisbed: Drill Rig/Sampling Wethod: Borchole Dia.: | Casing Dia:. | Surface Eievation:
8/28/02 8/28/02 CME 75/ CA Split Spoon Sampler 10" 4" 206.60
SAMPLE LOG T POREHOLE 106 WEIL 1OG
Sample OVA/PID [Lab Results DEE Depth \ USCS Graphic Geolopic Description Wel
Nurnber {ppm) He{pem) Blows/fl mFeet Symbol Log {Soil Type, Color, grain, minor soil component, MOisture, demsity, odar, eic) Design

1073037

Mw-4/6 | 20

3" Asphalt
Fill Material

Poorly graded SAND, moderate vellowish brown
(10YR 4/4), medinm grained sand, dry,loose, no
hydrocarbon (HC) odor. '

.___.__..___,...—-.._-._--—-.——-._—.——_—..——._—-—‘

Well graded SAND with Gravel, moderate yellowish
brown (10YR 4/4), fine to COAISC grained sand,
70-30% gravel, subangular grave up to 1/4"
diametet, dry, medivm dense, no HC odor.

ncrease gravel

installation.
Poorly graded Silty SAND, yellowish gray (5Y 7/2),
fine grained, dry, very dense, 1o HC odor.

Same as above. Some ron staining, occasional
gravel lenses.

Dense.

Same as above.

Very dense.

Dense.

Same as above.

I O B O I L B N A

’

——

gilty CLAY, light ofive gray (5Y 5/2), 30% silt, dry,
very hard, no HC odor.

o 0 O S ot 0 1

_l_

Becomtes grayishred purple (SRP 6/2).

K:\AﬂprojectsZDOZdwgs\AIco 2002\,5350-2k2\3
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Number:

BOREHOLE / WELL LOG MW-4

S E l, C O E a Client: . Job No: Sheet:
BP/ Atlantic Richfield Co. 08BP.05350.02 2 of 2
iomn: s illing C ilier:
Location: ARCO Facility #5350 Drilling Company/Driller: -
AECOR Rep: Approved by: 3804 Plaza Drive West Hazmat Drilling /
M. Wackerman Oceanside, California Rick Hastings
Date Staried: Date Finished: Drill Rig/Sampling Method: : Rorchole Din.: | Casing Dia:. | Surface Elevation:
B/28/02 ' 8/28/02 : CME 75/ CA Split Spoon Sampler 1" 4" 206.60
SAMPIE 106 BOREHOLE TOG wWHL 106
Sample OVA/PID|Lab Results | Density | Depth TUsCSs Graphic Geologic Description Well
Number (ppmy} TPHE(ppm) (Blows/fi| in Feet Symbol Log (Soil Type, Color, grain, smingr soil component, moisture, density, odor, et Design
30 /// ]
] i
— TOTAL DEPTH = 31' BGS — -
2 — |=-{ —
A ——t —
- Stopped drilling at 31'. Borehole completed as 4" - ||
4 nomingl diameter schedule 40 PV C monitoring H —
- well with 0.020" slotted screen from 15 to 30° u —
35— bgs, #3 Monterey Sand from 13' - 31'bgs, T B
o bentonite chips from 3' - 13' bgs, and capped with [ ] ]
| concrete and traffic rated well box. | ]
7] ! -
40— = =
i ] [ —]
2 — — —
3 —— —] —
4—— =t -
45— - -
7 |— [t -
B— joed ]
O—=—- |— —
50— = -
1— - -
2 i —]
3 — 1
4— | ||
55 |
T |— —
8— |— -
Op— - —-—
60— = -
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Number:
BOREHOLE / WELL LOG M-S
SECOR o — T =
% BPp/ Atlantic Richfield Co. 08BP.05350.02 = lef2
ipn: ey rillin fDriller:
_ Location: 4 p ) Facility # 5350 Diilling Compeny/Drler:
SECOR Rep: Approved by: 3804 Plaza Drive . West Hazmat Drilling /
M. Wackerman Oceanside, California Rick Hastings
Date Started: Date Finished: Drill Rig/ Sampling Method: Borehole Dia.: | Casing Dia:.| Surface Elevation:
8/28/02 8/28/02 CME 75/ CA Split Spoon Sampler 10" 4™ 205.10
SANPLE LOG BOREHOLE LOG WELL 1.0G
Sample OVA/PID|Lab Results | Density | Depth TSCs Graphic Geclopic Description Wel
Number {(ppm) |TPHg(ppm) Blows/fi| inFeet | Symbol Log (Soit Type, Color, graie, minor soil component, moistare, density, odor, et} Design
oF— — 3" Agphalt
f— Fill Material
2 i
— Poorly graded SAND, yellowish gray (5Y 7/3),
3 medinm to fine grained sand, dry,loose, no HC
1T odor.
5 Same as above, occasional iron staining, very
MW-5/6'| 80 <10 s Jense.
]
7 —q
B [
g W
10— . . .
Aswsnr! 60 <0 |s7s0a | Sarne as above, no iron Stamng.
|
2 ]
3 |
4 |
15 Sarne as above.
MW-5/16'| 200 <10 506" ——
o
7 R
B S
o NOTE: Depth to water measured afier well
20: installation, ) .
wWs/2l | 80 <10 P | Same as above, some iron staming.
[
2 —i
3 l—
4 ——
9gd — A — ——— T T T T T T T
MW-5/26' 40 <10 50.6" —
6 g Silty SAND, pale olive (10Y 6/2), 20% silt, very
7: dense, no HC odor.
B— -
91—
30 B P e
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. Number:
BOREHOLE / WELL LOG NW-5
S E l,( E() Ez Client: . . Job Noi Sheet
“% . BP/ Atlantic Richfield Co. D8BP.05350.02 - 20of 2
Location: ARCO Facility #5350 Drilling Cormpany/Driller: N
SECOR Rep: Approved by: 1804 Plaza Drive West Hazmat Drilling /
M. Wackerman Oceanside, California Rick Hastngs
Date Starizd: Date Finished: Drill Rig/Sampling Method: Borehole Dia.: | Casing Dia:. | Surface Elevation:
R/28/02 8/28/02 CME 75/ CA. Split Spoon Sampler 10" 4" 205.10
SAMPLE LOG DOREHOLE LOG WELL 10G
Sample OVA/PID |Lak Resuls | Density [ Depth UsCch Graphic _ Geologic Description Wel
Number (ppm) [TPHEg(ppm} Blows/f| inFeet | Symbol Log {Sail Type, Color, grain, minor soil compenent, moisture, density, odor, etc) Design
30 - -
MW-5/31'| 40 <10 | 503 &SP Poorly graded SAND, very light gray (N8), —y
1 medium to fine grained sand, damp, very dense,
p_|
\no HC odor. J— —1
2 s} - |
3: TOTAL DEPTH=31'BGS B ]
4 ] Borehole completed as 4" nominal diameter ] |
35— schedule 40 PVC monitoring well with 0.020" L -
— siotted sereen from 15' to 35' bgs, #3 Manterey - =
6= Sand from 13" - 31" bgs, bentonite chips from 3'- u m
| 13' bgs, and capped with concrete and traffic ] ]
7 ——T el -
| rated well box. - -
8 I - -
g ] | —
40F—1 { | |
] ] =1 ]
2 |—q] o] -
3 — i |l
44— - |
A5 - -
7 sl ot L
50— = -
1+ — i
] — -
3 S | L
44— L |
55 - -
i - L
T - -
- B— L] -
S - —
60 I
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Number:
BOREHOLE / WELL LOG MW-6
SE*FCOR Clicat: T Job No: Sheer:
i BP/ Atlantic Richfield Co. ° ogc],ap_us:ssn_oz = 1 of 2
Location: ARCO Faci]ity 45350 Drilling Company/Driller: ‘
JECOR Eep: . | Approved by: 3804 Plaza Drive ‘West Hazmat Drilling /
M. Wackerman Oceanside, California Rick Hastings
Date Started: Date Finished: Dril] Rip/Sampling Method: Borehole Dia; | Casing Diat. | Surface Elevation:
R/28/02 8/28/02 CME 75/ CA Split Spoon Sampler 10" 4" 204.05
SAMPIE 10G BOREHOLE LOG _ WELL 106
Sample OV A/PID |Lab Results | Density | Dept UsCs Graphic Geolopic Description Wwell
Number (ppm) ' TPHg(ppm) Blows/ft| in Feet Symbol Log (Soil Type, Color, grain, minat s0il component, moisture, densify, odor, ety Design
o— 3" Asphalt
. | Fill Material
2 ———t
—  sp - Poorly graded SAND, moderate olive brown (5Y
3 4/4), coarse to medinm grained sand, dry, loose,
— no HC odor.
4 ——
: 5] Becomes pale yellowish brown (1 0YR 6/2),
MW-6/6 | 160 <10 1017723 6: medium to fine grained sand, dry, dense, no HC
L odor.
7 I
8 I
9 ——
10— Same as above, very dense, occasional iron
A WMWA6/11 120 <10 50-8 1: staining.
L
2 f———]
3 |
4 M
15— Becomes pale olive (10Y 6/2).
MW-6/16't 160 <10 50-6" F—1
i1
‘7 !
e NOTE: Depth to water measured after tnonitoring
1 v well installation.
20— Y | Same as above.
MW-6/21' 240 <10 506" —
[
2 I
3 o
- 4 .
25 Same as above, wet.
MW-6/26| 260 <10 50-6" —
N1
'] ——
B I
g b
30—~ — 7 e~ T
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Number: |
BOREHOLE / WELL LOG NW-6
S ! E, ( ‘ O E 2 Client: . - Job No: Sheet:
RP/ Atlantic Richfield Co. 08BP.05350.02 2of2
Locaton: ARCO Faci]ity #5350 Drilling Company/Driller: N
SECOR Rep: Approved by: 3804 Plaza Drive West Hazmat Drilling /
M. Wackerman Oceanside, California Rick Hastings
Date Started: Date Finished: D_ri]l Rig/Sampling Method: Borehele Dia.: | Casing Diac. Surface Elevation:
B/28/02 R/28/02 CME 75/ CA Split Spoon Sampler 10" 4" 204.05
SAMPIE 1L0OG BOREHOLE LOG _ WELL 10G
Sample OV A/FID |Lab Results | Density Depth uscs Graphic Geologic Description Well
Nuriber (ppm) TPHg(ppm) [Blows/f in Feet | Symbol Log (Sail Type, Calor, grain, minor soil component, moisture, density, odaor, e Design
30 - :
MW-6/31"| 220 <10 50-6" — SM Silty SAND, pale olive {(10Y 6/2), 25 % silt, moist,
i ik very hard, no HC odor.
118148 - —
2 — -
— TOTAL DEPTH = 31' BG3 H -
A et -
41— o - -
- Stopped drifling at 31, gampled to 31.5% . -
35— Borehole completed as 4" neminal diameter - =
— schedule 40 PVC monitoring well with 0.020" — —
S slotted screen from 15' to 30" bgs, #3 Monterey . ]
7] Sand from 13' - 31' bgs, bentorite chips from 3'- |l B
- 13' bgs, and capped with concrete and traffic | |
8 rated well box. | |
F— - -
40— N
"“;‘ 1~ .__ :
f — 1
2— - -
3l— B
7 i
o— I
9— 1 b
so— N
A o
o 1 U
3 IR
a— 1 U
6— 0 O
7—] K
] i 1 0
s0t— | ]
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. : Number:
% BOREHOLE / WELL LOG NW-7
Client: . . Job No: Sheet:
S E C O R Atlantic Richfield Co. ORBP.05350.04 1 of 1
jon: . Drilling € /Drilier:
Location ARCO Famhty No. 5350 rilling Company/Drilicr. N
SECOR Rep: Approved by: 3804 Plaza Drive West Hazmat Drilling/
M. Wackerman &"_‘ W/’V\ Oceanside, CA Rick Hastings
Date Started: Date Finished: Drill Rig/Sampling Method: Borehole Dia.: | Casing Dia:. | Surface Blevation:
717104 777104 CME 85 Hollow-Stem Auger / Split Spoon 10" 4" NA
SAMPLE 10G BOREHDLE LOG WELL LOG
Sample CVA/PID |Leb Results [ Density Depth VUSCS Graphic . Geologic Description Wwell
Number {(ppm) TPHmg/KE) Blows/fl| in Feet Symbol Log (Soil Type, Colar, grain, misar soll component, maisture, density, ador, ete) Design
Of——i ey 3" Asphalt
AF Fill Material
1 — T e———_— T T T
A Poorly graded SAND, yellowish brown (10YR 5/6),
| 5P medinm gramed sand, some silt, 20 hydrocarbon {HC)
3— odor.
4.__
. : 5=
Mw@s | ol | <l jaomesiE % No HC odor
L1
7.._—
8 ]
ol—it - |-
— 10)( —_— e _.—--.-————‘—--—--—‘-——-—-———-—-—-.—— "._
L MW-7@10'] 03 <10 138504 1 ML - Sandy SILT, olive hrown (2.5Y 4/3), some fine i -
1= — u grained sand, dry, hard, no HC odor, some white = ‘1
— — m laminations =N
2| — - A=
3— — i —: e
4= - - =
- - 15>< —_ L ] — ———— — .-—-—————-——--‘—-——-—' I
MW-7@i5'| 04 <10 -[38/5014" =3 5P Poorly graded SAND, light brownish gray - = |
] {2.5Y 6/2), fine prained sand, trace clay, dry, — -
: 7"." very dense, no HC odor mi
. N |
9 .
‘ . i - No BC odor
MW-7@20' 12 <0 | swe = _
] 1
2 M
3 ]
44— Some. iron staining, no HC odor
25 | ' \
MW-7@25'| 5.0 <10 50/6" = TOTAL DEPTH DRILLED = 27' BGS
] Terminated boring at 27' bgs. Boring completed as
7 A-inch diameter schedule 40 PVC monitoring well
— - with 0.020-inch slotted sereen from 10 t0 25 ftbgs. | !
B— ] Apmular space was backfilled with #3 Monterey - —
" [ . sand from B ft to 27 it bgs, hydrated bentonite chipg |7 =
 — ] from 3 ft to 8 ft bgs, and cornpleted with a traffic u -
] rated well box set in cozcrete from grade to 3 ft bgs. | ]
30— _ L ||
- Groundwater noi encountered.

, F':_\CAD\ALLPRDJECTSZ(JDL cwES\ARCD 200415350

—ZK5\G350MW-7.DWG HORIFIED BY LHUNTER ON AUG 3I, 2004 - 9:36




. ‘Number:
% BOREHOLE /WELL LOG  MW-8
Client: L. Job Not Sheet:
SECO R Atlantic Richfield Co. 08BP.05350.04 1of1
ion: 1 Drilling € fDriller:
Location: 4 CO Facility No. 5350 riliog Company/Betier:
SECOR Rep: Approved by: 3804 Plaza Drive West Flazmat Drilling/
M. Wackerman \f\/[/‘/l/\_/ Oceanside, CA Rick Hastings
Date Started: Date Finished: Drifl Rip/Sampling Method: Borehole Dia.: | Casing Dia:. | Surface Elevation:
7/7/04 7/1/04 CME 85 Hollow-Stem Auger / Split Spoon 107 4" NA
SAMPLE LOG BOREHOLE LOG WELL LOG
Sample OVA/PID [Lab Results | Density | Depth TSCH Graphic Geologic Description well
Numher ppm) |TPE(mpke)| Blows/ft| in Feet Symbaol Log (Sl Type, Color, grain, minor 6oil companent, meisture, density, odor, «te.) Desien
0 —= 3" Asphalt
— AF [ N Fill Material
! - - —— — T T T T T T
] en AN [l Silty SAND, brown {10YR 5/3), fine 1o mediam
2: 1Ay prained sand, some silt, some clay, trace subangular
23— M gravel up to ~2" diameter, dry, dense, no Tiydrocarbon
- —lie (HC) odor :
‘- il
] 5 .l_ll ___________._______.___'.__.._
MW-8@5 142 <10 [39/34/6" L% | 8 Wwell Graded SAND, grayish brown (2.5Y 5/2), fins o
- 6%— medium grained sand, slightly moist, dense, 1o HC
M odor oo
7 o]
E ———————————————— _—
55— Poorly Graded SAND, pale yellow (2.5Y 7/3), fine m) —
10~_ to medinm grained sand, silt, slightly moist, dense, - u
vwsEir| 86 | <0 st 1o HC odor, iron stzining ' L
1. .
2 _
3— L
4 E— _.>
15— oy
Mw-s@is| 245 a0 |3ssoe | > Becomes light gray (10YR 7/1), fine grained sand, L
P some silt, slightly maist, dense, no HC odor, iron -
— staining bk
T -
] ul
ob— | |-
e o 1 A AP -
MW-8@20'| 410 | <10 |y S0 = Well Graded SAND, light grayish brown (10YR 6/2),
| fine grained sand, some silt, slightly moist, demse,mo ||’
ol— HC odor, jron stzining, slightly cernented Lt
A HEEEH | e T T T T T 1Y, e to conmse —
] /Sitty SAND, light gray (2.5Y 7/1), fine to coarse A
25 —T grajned sand, some silt, slightly wet, dense, no HC odor 1
wws@es| sse | <o s i 0 gm TOTAL DEPTH DRILLED = 27' BGS il
o] il I Terminated horing at 27' bgs. Boring completed as |
. [l 4-inch diameter schedule 40 PVC monitoring well :
- | . with 0.020-inck slotted sereen from 10 to 25 ftbgs. I | |
g - - Annular space was bacldilled with #3 Monterey - -
— — — sand from 8 £t to 27 { bgs, hydrated bentonite chips —
99— — m from 3 ft to & ft bgs, and completed with a traffic = -
] i B rated well box set in concrete from grade to 3 ftbgs. || ]
30— | B Groundwater not enconntered. B ]

, PACADVALLPROJECTS
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) Nurnber:
% BOREHOLE / WELL LOG W5
Client: X . Job No: Sheet:
S E C O R Atlantic Richfield Co. 08BP.05350.04 1ofl
o - Drilling C iller:
Location: ARCO Facility No. 5350 rilling Company/Driller: -
SECOR Rep: Approved by: 2804 Plaza Drive West Hazmat Drilling/
M. Wackerman KML/ Oceanside, CA Rick Hastings
Diate Started: Date Finished: Drill Rig/Sampling Methed: Borchole Dia.: | Casing Ia:. [ Surface Elevation:
7/7/04 7104 CME 85 Hollow-Stem Auger / Spiit Spoen 10" 40 NA
SAMPLE LOG BOREHOLE LOG WELL LOG
Semple OVA/PID |Lab Resulis Density | Depth USCs Graphic Geologic Description i Well
Number (ppm) | TPH{mg/ks) Blows/ft{ in Feet Symbol Log (Sail Type, Color, prein, minor seil componext, moisture, density, odor, ete.) Deseign
0F—- e 3" Asphalt
| s B I RV D
2— SP Poorly Graded 8AND, light plive brown (2.5Y 5/3),
] medinm praived sand, some silt, some clay, dry,
3: medium dense, no hydrocarbon (HC) odor.
4 -
: vl " Trace clay, dense, no HC odor
MW-9@5' 0.1 <10 39/32/6" 2 .
gl
7 o
8 e
9 e ]|
: 10— :
: . Ea Becomes pale vellow (2.5Y 7/3), fine grained sand,
MW-@L0| - 0.1 <0300 - weakly cemented, less fines, very dense, no HC odor,
! - some iron staining
2 ]
3 ]
4 ]
15 oA . . .
MW-9@i5'| 0.2 <10 |42/50i4" 3 Becomes light brownish gray (ICYR 6/2), no HC
6 odor ‘
7 (]
E ]
9 ]
20} _ . .. N
MW-9@20| 69 <10 50/6" |- Becomes damp, heavy iran staining, no HC odor
] ]
2 —
3 —
25—
MW-9@25' 6.2 <10 50/6" | - TOTAL DEPTH DRILLED =27 BGS
B Terminated boring at 27’ bgs. Boring completed as
1 4-inch diameter schedule 40 PVC monitoring well
‘] H with 0.020-inch slotted screen fom 10to 25 ftbgs. | |
g | Anmular space was bacidilled with #3 Monterey i B
|| | sand from & fi to 27 ft bgs, hydrated bentonite chips | ]
ol— - from 3 ft to 8 £t bgs, and completed with a traffic - .
— — rated well box set in concrete from grade to 3 fibgs. [ —
30 1 Groundweter not encountered. =T —

, P:\CAD\ALLPROJECTSZDDADWES VARCD 2004\5550-2ZK4\5350MW
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APPENDIX B

WELL HYDROGRAPHS
CORRECTIVE ACTION PLAN
ATLANTIC RICHFIELD COMPANY
ARCO Facility #5350

3804 Plaza Drive

Oceanside, California

Unauthorized Release #H20645-001
SECOR PROJECT NO. 08BP.05350.05
April 21, 2005
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APPENDIX C

BANKS INFORMATION SOLUTIONS WATER WELL REPORT
CORRECTIVE ACTION PLAN
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Water Well Report ;

Information

Solutions, Inc. September 3, 2003

SECOR International, Inc.
2655 Camino Del Rio N., #302
San Diego, CA 92108

ARCO 5350-H20645-001
3804 Piaza Drive
Oceanside, CA 92056
090303-022

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.47B.0059 FAX 512.478.1433 e-mail banks@banksinfc.com
Copyright 1998 by Banks Information Solutions, Inc.
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s Water Well Report
Information
Solutions, Inc.| Map of Wells within One-Half Mile
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— Water Well Report "

¥ Solutions, Inc. DETAILS

Banks Information Solutions, Inc.
Performed A Thorough Well
Search And No True Or Active
Water Wells Were Found.

P.0. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e¢-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




Water Well Report™ Research Mapping Protocol

The Banks Information Solutions, Inc. Water Well Report™ is prepared from existing state
water well databases and additional file data/records research conducted at the State of
California bepartment of Water Resources. Submission of water well drillers logs is mandatory
under Califernia law. It should be noted that the California water well law applies to all-
persons constructing, altering, or destroying water wells regardiess of whether or not they are
engaged in the business of well construction. The law also applies to persons who convert, for
use as a water well, an oil or gas well originally constructed under the jurisdiction of the
Department of Conservation. More.importantly, Banks (as well as any other public entity) is
not granted the privilege of viewing, analyzing, or photocopying any filed notice of intent to
engage in water well drilling activity or any completion reports, drillers logs, and well
schedules. This rule inhibits the public from obtaining crucial data involving owner name, well
use€, total depth, drill date, etc. The public, in certain instances, can obtain, by law, limited data
found on state location maps and groundwater analysis records. Please note the following
opinion released on March 30, 1970 from the office of Chief Counsel Porter A. Towner,
Department of Water Resources:

“"Section 13752 (California Water Code} provides that the information in the logs and
reports 'shall not be made available for inspection by the public but shall be made
available to governmental agencies for use in making studies, provided that any report
shall be made available to any person who obtains a written authorization from the
owner of the water well.” When a governmental agency hires you as a consultant, that
agency can release the information in the log to you for use in a study, but you would
be subject to the same limitations as the public agency. Publication of specific items of
information from the well reports, including the well logs, without the consent of the
owner(s), is prohibited. You may publish discussions of groundwater conditions in an
area described by section, township, and range, even though the conditions were
established in whole or in part from studies of well reports. Reference to a specific
well must be omitted if the information is derived from the report rather than an
independent source. The best way for making the information available without
restriction and to use it in a public report is to obtain written releases from the owners
of the well.”

Banks Information Solutions, Inc. has performed a thorough and diligent search of all
groundwater well information provided and recorded with the California Department of Water
Resources. All mapped locations are based on information obtained from the Department of
Water Resources. Although Banks performs quality assurance and quality control on all
research projects, we recognize that any inaccuracies of the records and mapped well locations
could possibly be traced to the Department of Water Resources or the actual driller. It may he
possible that some water well scheduies and logs have never been submitted to the
Department of Water Resources, as required by law, and thus may explain the possible
unaccountability of privately drilled wells. Itis uncertain if the above listing provides 100% of
the existing wells within the area of review. Therefore, Banks Information Solutions, Inc.
cannot fully guarantee the accuracy of the data or well location(s) of those maps and records
maintained by the California Department of Water Resources.
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FIELD DATA SHEET, LABORATORY ANALYTICAL REPORT,

AND CHAIN-OF-CUSTODY DOCUMENTATION
CORRECTIVE ACTION PLAN
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REMEDIATION BY NATGRAL ATTENUATION MONITORING FIELE-DATA SHEET

Date: ‘\!20 _}6{—3

ARCO Facility #5350
3804 Plaza Dr., Oceanside, CA

Collected by: . NACKIZMAN__

Horiba U-22 Water Quality Data

Well fime | PTW RNA Lab
identification| (feet) DO ORP | S Cond pH Temp | Sample?*| [~ 2+

: (mglL) (mV) (S/m) (°C)
MW-1 245 | HEB | 1P a0 | 7.99 (0. 9% | 224 -2~ Yes -0
-2 f%ﬁ 325 lbow | =3 (0587|712 |26.5 | Yes |9
e |4 423078 Uzt 0900 7.03 243 | Yes |00
w420 | 88 (. 31| /30 (0922 | 6B | =8 . ves | . ¢
MW-5 (%22 /CP?B Bl | —77 0. L) 249457 B Yes (O,
wis | ggs| 1237] B.97 19 0. 604 T0B |otp | Yes |02
Mw-7 | a4 (1.0 |HO 0.8 7 20 o | Yes |00
e 1215 |12524.05 (@0 | 0370|719 [ =24.3 | Yoo |@a@-D
e [1A0A| 1320655 | S 72 740 | o4.e | _Yes Jlo.o

' 0. 4S5

‘DO = Dissolved oxygen

DTW = Depthdto water
mg/L = Milligrams per Liter
mV = Millivalts

* . RNA Lab Sample Analyses, Bottles, and Preservation for each well (indicate Standard TAT on CoC):

ORP = Oxidation-reduction potential
S Cond = Specific'conductivity
S/m = Siemens per meier
Temp = Temperature
o = Degrees celcius

Analyses, Botfles, and Pre rvat‘ n for each well {Indicate Standard TAT on CoC):
Analysis Method Bottle(s?) Preservative
St {1) 250

Ferrous Iron EPA 6010B-Diss . AGB 2% HEL

Sulfate (1) 250 mL o
0.

Nitrate EPA 300.0 Poly Ice only

Total iron EPA 6010B (1) 500 mL Poly HNO3

Methane RSK-175 MOD (3) 40 mL VOAs HCI

=One well will have 2 QC VOAs in addition to the standard 3 VOAs for TPHg, BTEX, and Methane analysis (5 VOAs

for each analysis).
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STL Los Angeles
1721 South Grand Avenue
Santa Ana, CA 92705

Tel: 714 258 8610 Fax: 714 258 0921
www.stl-inc,.com

February 10, 2005

STL LOT NUMBER: E5A210247
PO/CONTRACT: GEM-6-2139089

KURT MYERS

SECCR International Inc
2655 Camino Del Rio North
Suite 302

San Diego, CA 92108-1633

Dear KURT MYERS,

This report contains the analytical results for the 11 samples received under chain of custody by
STL Los Angeles on January 21, 2005. These samples are associated with your ARCO #5350

project.

STL Los Angeles certifies that the test results provided in this report meet all the requirements
for parameters for which accreditation is required or available. Any exceptions to NELAP

requirements are noted in the case narrative, The case narrative is an integral part of the
report. NELAP Certification Number for STL Los Angeles is 01118CA/E87652.

Any matrix related anomaly is footnoted within the report. A cooler receipt temperature between
2-6 degrees Celsius is within EPA acceptance criteria. The temperature(s) of the coolers
received for this project can be found on the Project Receipt Checklist.

This report shall not be reproduced except in full, without the written approval of the laboratory.

h 60Co71

This report contains ' pages.

‘0 BTTR #R3RN ’ 1 RGAZ1N:




CASE NARRATIVE

Historical control limits for the LCS are used to define the estimate of uncertainty for a method.
All applicable quality control procedures met method-specified acceptance criteria.

Please note that the trip blank and the equipment biank were included in the cooler for this
project, but they were not indicated on the chain of custody (COC). Secor personnel are aware
of this situation and the trip blank and the equipment blank were placed on Hold.

Please note that the ferrous iron result is bias high for samples —002 and -006, and should not
be used as a basis for decision making in the field. The lab believes the bias high result is most
likely due to tha sample remaining in an acidic environment beyond the time frame
recommended by Standard Methods 3500D.

As defined, Ferrous Iron samples should be analyzed in the field. As this often is not practical,
the samples should be collected in unpreserved containers and preserved by the lab prior to
analysis. In this case, the lab provided prepreserved containers to you for us in collecting
samples for this analysis. This led to the samples being maintained in an acidic state thus

converting Ferric Iron to its Ferrous state.

If you have any questions, please feel free to call me at 714.258.8610.

Sincerely,

ey [

Sabina Sudoko
Project Manager
CC: Project File

N STTR #538N ] READT N
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| Sudoko, Sabina

From: Mary Wackerman [mwackerman@secor.com)
Sent: Friday, January 21, 2005 8:25 AM

To: Sudoko, Sabina

Subject: ARCO 5350 Groundwater Samples

Hi Sahina,

As discussed in our telephone conversation, the trip blanks (Sample 1D TB-5350-20050 120) and equipment
blanks (Sample 1D EB-5350-20050120) for the 8015 GRO analysis and the 8260 BTEX and Oxys analysis are
included in the sample cooler that is arriving at the lab today, however they were not logged onto the chain of
custody, Please add them to the chain of custedy and place them on hold. If you have any questions, please
give me a call. Thanks.

RS U
Mary A. Wackermati
Staff Scientist
SECOR International Inc.
2655 Camino Del Rio North, Suite 302
San Diego, CA 92108
Phone: 619.296.0195
FAX: 619.2956.6199
Cell: 619,347.7342

N ATTR #5350 4 . RERA2TA




STL LOS ANGELES - PROJECT RECEIPT CHECKLIST Date: _21/2/l0C—

LIMS Lot #: %C’-ﬂﬂ 024'7 éuote #
Client Name: c%""@eﬂé___ Project: m

Received by: «4445 Date/Time Received: o 7 / zr/o S G2 [0 %7)
Delivered by: [ Client [JSTL [JDHL edEx [JUPS [_] Other

AR AT B R R KA AR R ATE Rk r R A GRS Rar e bR bR a ek Eareat kasexanannerrserianesennnzerers  [nitial / Date
Custody Seal Status Cooler: E’fmact [IBroken [INOME «.cvmvvveeeeiireereeeeciiiiinins o asmnnrnes MF i
Custody Seal Status Samples: [Jintact [ |Broken ﬁ\'one ....................................................

Custody Seal #(s): | @”ﬂo Seal oo 1

Sampler Signature on COC [ Yes [ JNo HANA..

IR Gun #.Pé,_-—CDrreLnon Factor—0 At IR passed dally verification /HYes LNo e _
Temperature BLANK ';_q °C +-02er = L& 2 ................................................................... e -
Temperature - COOLER ( °C °C °C Q) = avg °C +/- CF = °C.....

Samples outside temperature criteria but received within 6 hours of final sampling [ Yes .-/QRIJ’A...

Sampie Container(s}: C]sTL-LA F]CIiem .............................................................
One COC/Multiple coolers: [ ] Yes- # coolers

One or more coolers with an anomaly: {7] yes - (fill out PRC for each) ,,/'@JrA ee __ 4
Samples: ?ﬁmact [Broken  [JOther s ]
pH measured; ;@Yes ] Anomaly (if checked, notify lab and file NCM) (Na. |
Anomalies: F es—complete CUR and Create NCM  NCM# ... ]
Complete shipment received in good condition with correct j¢

preservatives and within method specified holding times.

¥

ti**lti:**t**##!**ttl*’l1\tt*u*#t¥lh##lllta!!*t*'tt*‘tptt#rc#tltt*"!'Il*ltltt##!'n.*‘tdlll‘i*l’*k‘*‘*Ii!*.i&#t**asttﬂl‘w ik

Turn Around Time: [ JRUSH-24HR [ JRUSH—48HR [ JRUSH-72HR /EaﬁIbRMAJ_ e ]| :
Short-Hold Notification: [ ] pH [_1Wet Chem [IMetals (Filter/Pres) [_JEncore []>1/2 HT expired... B

Outside Analysis(es) (Test/Lab/Date Sent Out) :

Labeled by: Labeling checked .............. /i .

....................

wevneewmes ) EAVE NO BLANK SPACES | USE NJA *=vm=sm="
\ / o
Headspace Anomaly M!A
Lab 1D Container(s) # Headspace ' Lab ID Container(s) 4! Headspace
8 > 6mm Q> émm
> 6mm - & 6mm
] >6mm [] >6mm
> 6mm [ | >6mm
> 6mm |:| > érnm
> 6mm [1>6mm .
(] >6mm —D > 6mm

N STTR #5380 = RERZTN?




LIMS Lot# _2= $42 024/7

PROJECT RECEIPT CHECKLIST Cont’d

Fraction | 5% |« &9
VOAR/ * | &, &= 1%
ol 1| ] 1
%ﬂ& (1] \
g | |

* ¥V OA with headspace/bubbles < 6mm

H: HCL, S: H2S04, N: HNO3, V: VOA, SL, Sleeve, E: Encore, PB: Poly Bottle, CGB: Clear Glass Bottte, AGJ: Amber Glass Jar,

T: Terracore

AGB: Amber Glass Bottle, n/71:HNO3-Lab filtered, n/EHNO3-Field filtered, znna: Zinc Acetate/Sodium Hydroxide, Na2s203: sodium thiosulfate

_ Sampies NOT RECEIVED but listed on COC
i_ Samples received but NOT LISTED on COC
_ Logged based on Label Information
" Logged based on info from other samples on COC
*_ Logged according to Work Plan
— Logged on HOLD UNTIL ¥ URTHER NOTICE

Condition Upon Receipt Anomaly Form CiNia
* COOLERS = CUSTODY SEALS ({COOLER(S) CONTAINER(S)
. Not Received {received COC only) i None . Nome
_ Leaking L Not Intact .. Not Intact
L Other: i. Other = Other
» TEMPERATURE (SPECS 4+2°C) = CHAIN OF CUSTODY (COC)
« Cooler Temp(s) I Not relinquished by Cfient; No date/time relinquished
_ Temperature Blank(s) L. Incomplete information provided
= CONTAINERS L Other L COC not received ~ notify PM
_ Leaking _ Von Vials with Bubbles > 6mm = LABELS
— Broken L Not the same ID/info as in COC
tra - Incomplete Information
~ Without Labels - Markirgs/info illegible
— Other: . Torm
= SAMPLES _ Will be noted on COC--Client to send sampies with new COC

L Mislabeled as to tests, preservatives, efc.

_ Holding time expired - list sample 1D and test

_ Improper container used

+ Not preserved/Tmproper preservative used

. Improper pH Lab to preserve sample and document
_ Insufficient quantities for analysis _ Other

Wf- //‘S?éq/ 227 C»Oa

Camment;.r M‘Q,{c; ";L 7_%

i Corrective Action Implemented:
‘_ Client Informed: verbaily on

— Sample(s) on hold until:

L Sample(s) processed “as is.”

— In writing on By:

PM Review/Date;

/24 g L

Logged by/Date: _
a, ovletlor—

N &TTR #53KN

FRAZTINT




LIMS Lot #: ~E2A—"2{ 0 2¢f~ Quote #:

STL LOS ANGELES - PROJECT RECEJIPT CHECKLIST Date: _ 4/ Jofp &
Covloe AL '

Client Name: W Project:

Received by: M Date/Time Received: [ ! Z{lD T @ /0 ZD

Delivered by : [_] Client st [ DHL@ Fed Ex [ UPS []Other

t‘*#tﬁ*ﬁﬁr#tt#lt*-!#**it‘!*i*‘ﬁ**“*1#‘1*‘itt*tt1*#t*‘*hl*'i‘-iﬂ**lﬂ*U!i*****‘lt*n‘!ttl!iktlv#ﬂ‘!***ll*‘!’**'******

Custody Seal Status Samples:
Custody Seal #(s): ‘ Eﬁo Seal Hverieeeeee i nns

Anomalies: [INo wes — complete CUR and Create NCM NCM# =~ ...

Complete shipment received in good condition with correct temperatures, containers, ]abels v_ggj
/A

preservatives and within method ;F;;lf jed holding times. [ ] Yes ’

Labeled by: Labeling checked .o A

EYTI I TE LIS TY TR AL EL LR A L) -ﬂkt1!#*Mtt-*nttsnihnuinxannul1rtt::-ttmn:#atttntl#!r---zttihut!-:tt*#tttnt##n*n#:*#n*#tt-t

Outside Analysis(es) (Test/Lab/Date Sent Out) :

=wwweem { EAVE NO BLANK SPACES ; USE NIA *=*<"

Custody Seal Status Cooler:/%\tact [ Broken [INODE c.ovviviiee e
Intact [_|Broken E@Qome ..................................................

Temperature — COOLER( °C o) = avg®C +/-___ CF =___ °C....
Samples outside temperature criteria but received within 6 hours of final sampling T Yes /@WA. ..
Sample Container(s): STL-LA "] CHent ..o e e
One COC/Multiple coolers: es- # coolers ___7/1-\11 within temp criteria [_] Yes [_INo BAN/AL..
One or mote coolers with an anomaly: ] Yes - (fill out PRC for each) /@ﬂa’A .
Samples: tact [ _|Broken [Other e
pH measured: %ﬁes ] Anomaly {if checked, notify lab and file NCM) )ZW/A..

Tumn Around Time: [ JRUSH-24HR [ _]RUSH-48HR E]RU‘_SH-—'?ZHR/@NORMAL
Short-Hold Notification: [ ] pH [JWet Chem [Metals (Filter/Pres) [_|Endore []>1/2 HT expired...

Initial / Date

.

Sampler Signature on COC [JYes [No M!’A...
IR Gun # Correction Factor _~ °C IR passed daily verification >z Yes [ No.o.......

Temperature - BLANK E ' °C +-D- zl'-( 2 ...................................................... T i

i {
Headspace Anomaly @/’A m"
Lab ID Container(s) # Headspace Lab ID ' Container(s) # \ Headspace
{_] > 6mm Q > 6mm
> 6mm [] > 6mm
> 6mm > 6mm
% > 6mm Q > Gmm
> fmm [] »6mm
[1>6mm [] >6mm
E > 6mm ﬁ> 6mm

NS TTRE H#RARN 7

BRA?IN




LIMS Lot # ~PEAL OLL"/

PROJECT RECEIPT CHECKLIST Cont’d

Fraction }-"p" {0 I

VOAH/* | & | & &

* VA with headspace/bubbies < 6mm

H: HCL, S: H2504, N: HNQ3, V:VOA, 5L, Sleeve, E: Encore, PB: Poly Bottle, CGB: Clear Glass Bottle, AG): Amber Glass Jar, T: Terracore
AGB: Amber Glass Bottle, n/F1:HNO3-Lab fiitered, n/fiHNO3-Field filtered, znna: Zinc Acetate/Sodium Hydroxide, Na2s2o03: sodjum thiosulfate

CInvva

Condition Upon Receipt Anomaly Form

tra

* COOLERS = CUSTODY SEALS (COOLER(S) CONTAINER(S)
;. Not Recetved (received COC only) _ None .. Nobe
— Leaking L Not Intact . Not Intact
_ Other: _ Other _. Other
s TEMPERATURE (SPECS 4 £2°C) = CHAIN OF CUSTODY (COC)
L Cooler Temp{s)  Not relinquished by Client; No date/time relinquished
L Temperature Blank(s) . Incomplete information provided ‘
s CONTAINERS L Other {. COC not received — notify PM
_ Leaking .. You Vials with Bubbles > 6mm * LABELS
.- Broken :_ Not the same ID/info as in COC

. Incomplete Information

i Samples NOT RECEIVED but listed on COC

._ Sampies received but NOT LISTED on coC

L. Logged based on Label Information

_ Logged based on info from other samples on CcoC
.. Logged according te Work Plan

 Without Labels _ Markings/Info illegible
_ Other: _ Torn ,
= SAMPLES — Will be unted on COC—Client to send samples with new COC

. Mislabeled as to tests, preservatives, etc.

. Holding time expired — list sample 1D and test

L Ymproper container used

L Not preserved/Improper preservative used

! Improper pH Lab to preserve sample and document

- Logged on HOLD UNTIL FURTHER NOTICE L Yosufficient quantities for analysis .. Other
Comments:

1% é‘é‘@ %’)‘fo){a—g us U e Cof”

3 T v o
»_Corrective Action Implemented:
. Client Informed: verbally on By: L In writing on By:
' Sample(s) on hold until: L Sample(s} processed “as is.”

‘Logged by/Date: PM Review/Date:
Proot [yl /A4 5%
LY vs A
i
N BTTRE #E350 E REA2T N
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SECOR International Inc
Client Sample ID: MW-1

GC/MS Volatiles

Lot-Sample #...: ESA210247-001 Work Order #...: G218Q1AN Matrix.........:z W
Date Sampled...: 01/20/05 13:48 Date Received..: 01/21/05 10:30 MS Run #....... : 5034269
Prep Date......: 02/03/05 Analysis Date..: 02/03/05
Prep Batch #...: 5034498 Analysis Time..: 02:16
Dilution Factor: 1
Analyst ID.....: 000038 Instrument ID..: MSQ
’ Method.._._......: SWB846 B8260B
REPORTING
PARBRMETER" RESULT LIMIT UNITS
Diisopropyl Ether (DIPE) ND 2.0 ug/L
. Benzene ND 1.0 ug/L
Ethanol ND IC 500 ug/L
Ethylbenzene ND 1.0 ug/L
tert-Butyl alcohol ND 25 ua/L
Toluene ND 1.0 ug/L
o-Xylene ND 1.0 ug/L
Xylenes [(total) ND 1.0 ug/L
m~-Xylene & p-Xylene ND 1.0 ug/L
Methyl tert-butyl ether ND 1.0 ug/L
(MTBE)
Ethyl-t-Butyl Ether (ETBE) ND 2.0 ug/L
Tert-amyl methyl ether (TAME) ND _ 2.0 ug/L
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Bromofluorobenzens : a5 (75 - 120)
1,2-Dichloroethane-d4 105 (65 - 130)
Toluene-ds 102 {80 - 130}
NOTE (S) :

10 Centract limits originate from BP-GCLN Technical Requirements

0 BTTE #53RN 9 REAR2TINT




SECOR International Inc
Client Sample ID: MW-1

GC Volatiles

Lot-Sample #...: E5A210247-001 Work Order i...: G218Q1AD Matrix......... s W
Date Sampled...: 01/20/05 13:48 Date Received..: 01/21/05 10:30 MS Runr #.......:
Prep Date......: 01/26/05 Analysis Date..: 01/26/05
Prep Batch #...: 5027321 ZAnalysis Time..: 14:59
Dilution Factor: 1
Analyst ID..... : 402431 Instrument ID..: GCl

) Method.........: RSK S0OP-175

REPORTING

PARAMETER RESULT LIMIT UNITS
Methane , ND 1.0 ug/L

"M 8STTE #R3RN in REA210;




SECOR Intermational Inc
Client Sample ID: MW-1

GC Volatiles

Lot-Sample #...: ESA210247-001 Work Order #...: G21BQ1AE Matrix....._....: W
Date Sampled...: 01/20/05 13:48 Date Received..: 01/21/05 10:30 M8 Run #.......: 5025150
Prep Date......: 01/24/05 Analysis Date..: 01/24/05
Prep Batch #...: 5025251 BAnalysis Time..: 23:26
Dilution Factor: 1
Analyst ID..... : 0014¢4 Instrument ID..: GI13

Method.........: BWB846 8015B

REPORTING

PARAMETER RESULT LIMIT UNITE
GRO (C6 - €12} ND 100 ug/L

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
a,a,a-Trifluorotcluene (TFT) 94 (70 - 130)

"N BTTR #53RN 71 ERR2I N




SECOR Intermaticonal Inc
Client Sample ID: MW-1

TOTAL Metals

Lot-Sample #...: E5A210247-001 ' Matrix._ .....: W
Date Sampled...: 01/20/05 13:48 Date Received..: 01/21/05 10:30
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 5024251
Iron 366 100 ug/L SWB46 6010B 01/24-01/25/05 G218QLlAF
Diluticn Factor: 1 Bnalysis Time..: 17 :28 Analyst ID.....: 021088
Instrument ID..: MOl MS Run #.......: 5024155

NSTTE #5180 N 12 FE5A210T




SECOR International Inc
Client Sample ID: MW-1

General Chemistry

Lot-Sample #...: E5A210247-001 Work Order #...: G2180Q Matrix.........: W
Date Sampled...: 01/20/05 13:48 Date Received..: 01/21/05 10:20
EREPARATION- EFREP

PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #

Ferrous Iron ND 200 ug/L SM18 3500-FE D 01/21/05 5021385
Dilution Faector: 1 Analysis Time..: 12:30 Analyst ID.....: D21088
Instrument ID..: NO INST MS Run #.......: 5021204

Nitrate as N 4590 500 ug/L MCAWW 300.0A 01/21/05 5021304
Dilution Factor: 5 Analysis Time..: 20:485T Analyst ID.....: 0000224
Instrument ID..: W01 MS Run #.......: 5021216

Sulfate 442000 25000 ug/L MCAWW 300.0A 01/21-01/22/05 5021305
Dilution Factor: 25 Analysis Time..: 08:38 Analyst ID.....: 000D226
Instrument ID..: WOl MS Run #.......: 5021217

S0 STTR #5380 13 RERAD1 D




SECOR Intermatiomnal Inc
Client Sample ID: MW-2

GC/MS Volatiles

Lot-Sample ff...: E5A210247-002 Work Order #...: G21841AG Matrix.........: W
Date Sampled...: 01/20/05 12:50 Date Received..: 01/21/05 10:30 MS Run #oooo... : 5034268
Prep Date......: 02/03/05 Analysis Date..: 02/03/05
Prep Batch #...: 50344598 Analysis Time..: 02:38B
Dilution Factor: 125
Analyst ID..... : D0OOO3B Instrument ID..: MSO
Method.........: SWB46 B250R
REPORTING
PARAMETER RESULT LIMIT UNITS
Diiscpropyl Ether (DIPE) ND 250 ug/L
Benzene 230 120 ug/L
Ethanol ND IO 62000 ug/L
Ethylbenzene 2400 120 ug/L
tert-Butyl alcohel ND 3100 ug/L
Toluene 3400 120 ug/L
o-Xylene 5100 120 ug/L
Xvlenes {(total) 14000 120 ug/L
m-Xylene & p-Xylene 9200 120 ug/L
Methyl tert-butyl ether 340 120 ug/L
{MTRE)
Ethyl-t-Butyl Ether (ETBE) ND 250 ug/L
Tert-amyl methyl ether (TAME) ND 250 ug/L
PERCENT RECOVERY
SURROGATE RECCVERY LIMITS
Bromofluorchenzene 98 {75 - 120)
1,2-Dichloroethane-d4 114 {65 -~ 130}
Toluene-dB 100 (80 - 130}

NOTE {S) :

10 Contract limits originate from BP-GCLN Technical Requirements

N STTR H#HERAN
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SECOR International Inc
Client Sample ID: MW-2

GC Volatiles

Lot-Sample #...: E5A210247-002 Work Order #...: G21B41AD Matrix.........: W
Date Sampled...: 01/20/05 12:50 Date Received..: 01/21/05 10:30 MS Run #...-..- .
Prep Date......: 01/26/05 Bnalysis Date..: 01/26/C5
Prep Batch #...: 5027321 Analysis Time..: 15:20
Dilution Factor: 1
Analyst ID.....: 402431 Instrument ID..: GCl

' Method.........: RSK S0P-175

REPORTING

PARAMETER RESULT LIMIT UNITE
Methane 510 1.0 1ug/L

N 8TTR #5380 18 REAZT N




SECOR Intermnatiocnal Inc

Client Sample ID: MW-2

GC Volatiles

Lot-Sample #...: E5A210247-002 Work Order #...: G21841AH Matrix........-:=
Date Sampled...: (01/20/05 12:50 Date Received..: 01/21/05 10:30 MS Run #.......:
Prep Date......: 01/24/C5 Analysis Date..: 01/24/05
Prep Batch #...: 5025251 Analysis Time..: 23:54
Dilution Factor: 10
Analyst ID.....: 001464 Instrument ID..: GI13

Method.........: SW846 BC15E

REPORTING

PARAMETER RESULT LIMIT UNITS
GRrRO (C6 - C12) 31000 1000 ug/L

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
a,a,a-Trifluorctoluene (TFT) 107 (70 - 130)

N RTTR #83RN

1A

5025150

RER21 NI




"SECOR Intermational Inc
Client Sample ID: MW-2

TOTAIL Metals

Lot-Sample #...: E5A210247-002 Matrizx.......z W
Date Sampled...: 01/20/05 12:50 Date Received..: 01/21/05 10:30
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHQD ANALYSIS DATE ORDER #
Prep Batch #...: 5024251 _
Iron 1620 100 ug/L SW846 6010B 01/24-01/25/05 G21841AF
Dilution Factor: 1 Analysis Time..: 18:10 Analyst ID.....: 021088
Instrument ID..: MOl MS Run #....... : 5024155
N STTR H#5RRN 17

REA2INT




SECOR International Inc
Client Sample ID: MW-2
General Chemistry

Work Order #f...:

Lot-Sample #...: E5A210247-002 G2184 Matrix.....-...: W
Date Sampled...: 01/20/05 12:50 Date Received..: 0i/21/05 10:30
PREPARATION- PREP

PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #

Ferrous Iron 1100 200 ug/L SM18 3500-FE D 01/21/05 5021385
Dilvution Factor: 1 Analysis Time..: 12:30C Analyst ID,....: 0210887
Instrument ID..: NG INST MS Run # : 5021204

Nitrate as N ND 100 ug/L MCAWW 300.0A 01/21/05 5021304
Pilution Factor: 1 Analysis Time..: 21:058T Analyst ID,.....: 0000224
Instrument ID..: WOl MS Run # : BOZ21216

Sulfate 2480 1000 ug/L MCAWW 300.0A 01/21/05 5021305
Dilution Factor: 1 Analysis Time..: 21:05 Analyst ID.....: 0000226
Instrument ID..: WOl MS Run # : 5021217

1R RERAZI O

N ATTRE H53RND




SECOR Intermational Inc
Client Sample ID: MW-3

GC/MS volatiles

Lot-Sample #...: E5A210247-003 Work Order #...: G21851AG Matrix....-.-...: W
Date Sampled...: 01/20/05 14:10 Date Received..: 01/21/05 10:30 MS Run #.......: 5034269
Prep Date......: 02/CG3/05 Analysis Date..: 02/03/05
Prep Batch #...: 5034498 Analysis Time..: 03:00
Dilution Factor: 1
Analyst ID.....: 00C038 Instrument ID..: MSQ
Method.........: SWB846 B260RB
REPORTING
PARAMETER RESULT LIMIT UNITS
Diisopropyl Ether (DIPE) - ND 2.0 ug/L
Benzene ND 1.0 ug/L
Ethancl ND IO 500 ug/L
Ethylbenzene ND 1.0 ug/L
tert-Butyl alcohol ND 25 ug/L
Toluene ND 1.0 ug/L
o-Xylene ND 1.0 ug/L
Xylenes (total) ND 1.0 ug/L
m-Xylene & p-Xylene ND 1.0 ug/L
Methyvl tert-butyl ether " ND 1.0 ug/L
(MTBE) ‘
Ethyl-t-Butyl Ether (ETBE) ND 2.0 ug/L
Tert-amyl methyl ether (TAME) ¥D 2.0 ug/L
PERCENT RECOVERY
SURRCGATE RECOVERY LIMITS
Bromcfluorobenzene 94 (75 - 120}
1,2-Dichloroethane-d4 111 (65 - 130)
Toluene-dB8 100 {80 - 130)
NOTE (S) :

10 Contract limits originate from BP-GCLN Technical Requirements

N K/TTR #53RN . ] RRAZINT




SECOR Intermatiomal Inc
Client Sample ID: MW-3

GC Volatiles

Lot-Sample #...: E5A210247-002 Work Oxrder #...: G21B851AD Matrix.........: W
Date Sampled...: 01/20/C5 14:10 Date Received..: 01/21/05 10:30 MS Run #.......:
Prep Date......: 01/26/05 Analysis Date..: 01/26/05
Prep Batch #...: 5027321 Analysis Time..: 15:50
Dilution Factor: 1
Analyst ID.....: 402431 Instrument ID..: GCl

Method......... + RSK 80P-175

REPORTING

PARAMETER RESULT LIMIT UNITS
Methane ND 1.0 ug/L

N STTR ERRRN 20 RRADT N




SECOR International Inc
Client Sample ID: MW-3

GC Volatiles

Lot-Sample #...: EEA210247-003 Work Order #...: G21B51AH Matrix......... - W
Date Sampled...: 01/2G/05 14:10 Date Received..: 01/21/05 10:30 MS Run #.......: 5025150
Prep Date...... : 01/24/05 Analysis Date..: 01/25/05
Prep Batch #...: 5025251 Analysis Time..: 00:22
Dilution Factor: 1
Analyst ID.....: 001464 Instrument ID..: G13

Method.........: SWB46 801ER

REPORTING

PARAMETER RESUGLT LIMIT UNITS
GRO (C6 - (C12) ND 100 ug/L

PERCENT RECOVERY
SURRCGATE RECOVERY LIMITS
a,a,a-Trifluorotoluene (TFT) 90 {70 - 130)

N ATTR #R3ARN 21 RRARTINT




SECOR International Inc
Client Sample ID: MW-3

TOTAL Metals

Lot-Sample §#...: E5A210247-003 Matrix....... : W
Date Sampled...: 01/20/05 14:10 Date Received..: 01/21/05 10:30
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 5024251
Iron 590 100 ug/L SW846 6010B 01/24-01/25/05 G21851AF
Dilution Factor: 1 Analysis Time..: 18:17 Analyst ID.....: D21C88
Instrument ID..: MD1 MS Run #.......: 5024155

S0 RTTHR BE3IGRN 27 mRAZ1N:




SECOR International Inc
Client Sample ID: MW-3

General Chemistry

Lot-Sample #...: E52210247-003 Work Order #...: G2185 Matrix.........:z W
Date Sampled...: 01/20/05 14:10 Date Received..: 01/21/05 10:30
DPREPARATICN- PREP

PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #

Ferrous Iron ND 200 ug/L 5M18 3500-FE D 01/21/05 5021385
Dilution Factor: 1 Analysis Time..: 12:30 Anglyst ID.....: 0210887
Instrument ID..: NO INST MS Run #.......: 5021204

Nitrate as N 4230 500 ug/L MCAWW 300.0A 01/21/05 5021304
Dilution Factor: & Analysis Time..: 21:228T Analyst ID.....: 0000224
Instrument ID..: W01 MS Run #.......: 5021216

Sulfate 374000 25000 ug/L MCAWW 300.0A 01/21/05 5021305
Dilution Factor: 25 Analysis Time..: 09:12 Analyst ID.....: 0000226
Instrxrument ID..: WOl MS Run #.......: 5021217

RTTR O#RRAGD 23 mEADT NS




SECOR International Inc
Client Sample ID: MW-4

GC/MS Volatiles

Lot-Sample #...: E5A210247-004 Work Order #...: G219C1AG MatTix......... : W
Date Sampled...: 01/20/05 14:30 Date Received..: 01/21/05 10:20 MS Run #.......: 5034269
Prep Date......: 02/03/05 Analysis Date..: 02/03/05 )
Prep Batch #...: 50344598 Analysis Time..: 03:21
Dilution Factor: 1
Analyst ID.....: 000038 Jnstrument ID..: MSQ
Method.........: S5WB46 B260B

REPORTING
PARAMETER RESULT LIMIT UNITS
Diisopropyl Ether (DIFE) ND 2.0 ug/L
Benzene ND 1.0 ug/L
Ethanol ND IO 500 _ ug/L
Ethylbenzene ND 1.0 ug/L
tert-Butyl alcohol ND 25 ug/L
Toluene ND 1.0 ug/L
o-Xylene ND 1.0 ug/L
Xylenes (total) ND 1.0 ug/L
m-Xylene & p-Xylene ND 1.0 ug/L
Methyl tert-butyl ether ND 1.0 ug/L

{MTBE)
Ethyl-t-Butyl Ether (ETBE) ND 2.0 ug/L
Tert-amyl methyl ether (TAME) ND 2.0 ug/L
PERCENT RECOVERY

SURROGATE RECOVERY LEIMITS
Bromofluorobenzene 97 (75 - 120)
1,2-Dichloroethane-d4 111 (65 - 130)
Toluene-da 104 (80 - 130)
NOTE (S) :

IO Contract limits originate from BP-GCLN Technical Requirements

"0 STTR #53IRN 24 mRAZ2I0C




Lot-Sample #...:
Date Sampled...:
Prep Date......:
Prep Batch #...:
Dilution Factor:

E5A210247-004
01/20/05 14:30
01/26/05
5027321

1

402431

SECOR Intermational Inc

Client Sample ID: MW-4

GC Volatiles

Work Order #...:

Date Received..:

Analysis Date..
Analysis Time..

Instrument ID..:

G219ClAD Matrix..
01/21/05 10:30 MS Run #
01/26/05

16:14

GC1

Method...... ...z RBK SOP-175
REPORTING
PARAMETER RESULT LIMIT UNITS
Methane ND 1.0 ug/L

S0 BTTR #RARN

2R
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SECOR Imternational Inc
Client Sample ID: MW-4

GC Volatiles

Lot-Sample #...: E5A210247-004 Work Order #...: G218C1AH Matrix.........: W
Date Sampled...: 01/20/05 14:30 Date Received..: 01/21/05 10:30 MS Run #.......: 5025150
Prep Date......: 01/24/05 Analysis Date..: 01/25/05
Prep Batch #...: 5025251 Analysis Time..: 00:50
Dilution Factor: 1
Analyst ID.....: C01l464 Instrument ID..: G13
Method.........: SWB46 B80l5E
‘ REPORTING
PARAMETER - RESULT LIMIT UNITS
GRO (C6 - Cl2) ND 100 ug/L
BPERCENT RECOVERY
SURROGATE RECOVERY LIMITS
a,a,a-Trifluorotoluene (TFT) 90 ' (70 - 130}

TN ATTR #5360 2R REAZ1N




SECOR International Inc
Client Sample ID: MW-4

TOTAL Metals

Lot-Sample #...: E5A210247-004 Matrix.......: W
Date Sampled...: 01/20/05 14:30 Date Received..: 01/21/05 10:30
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE CRDER #
Prep Batch #...: 5024251
Iron 176 100 ug/L SW846 601.0B 01/24-01/25/05 G219C1AF
Dilution Factor: 1 Analysis Time..: 18:25 Analyst ID..... : 021088
Instrument ID..: MO1 M8 Run #.......: 5024155
N aTTR #5350 27

RREA2TNT




SECOR International Inc
Client Sample ID: MW-4

General Chemistry

Lot-Sample #...: EBA210247-004 Work Order #...: G219C Matrix.........: W
Date Sampled...: 01/20/05 14:30 Date Received. .- 01/21/05 10:30
PREPARATION- PREP

PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #

Ferrous Iron ND 200 ug/L SM18 35C0C-FE D 01/21/05 5021385
Dilution Factor: 1 Analysis Time..: 12:30 Analyst ID.....: 0210887
Instrument ID..: NO INST ™S Run #.......: 5021204

Nitrate as N 713 100 ug/L MCAWW 300.0A 01/21-01/22/05 5021304
Dilution Factor: 1 Analysis Time..: 10:025T Analyst ID.....: 0000224
Instrument ID..: WOl MS Run #.......: 5D2121%

Sulfate 689000 25000 ug/L MCAWW 300.0A 01/21-01/22/05 5021305
Dilution Factor: 25 Analysis Time..: 13:36 Analyst ID.....: 0000226
Instrument ID..: WOl MS Run #.......: 5021217

Y ATTRE #5760 2R RRA21NC




SECOR Intermational Inc
Client Sample ID: MW-5

GC/MS Volatiles

Lot-Sample #...: E5A210247-005 Work Order #...: G219D1AG MatriX.........: W
Date Sampled...: 01/20/05 13:23 Date Received..: 01/21/05 10:20 M5 Run #.......: 5034268
Prep Date......: 02/03/05 Analysis Date..: 02/03/05
Prep Batch #...: 5034498 Analysis Time..: 03:43
Dilution Factor: 5
Analyst ID..... : 000038 Instrument ID..: MSQ
Method.........: 5W846 B260R
REPORTING
PARAMETER : RESULT LIMIT UNITS
Diisopropyl Ether (DIPE) ND 10 ug/L
Benzene ND 5.0 ug/L
Ethanol ND IO 2500 ug/L
Ethylbenzene 65 5.0 ug/L
tert-Butyl alcohol ND 120 ug/L
Tcluene ND 5.0 ug/L
o-Xylene ND 5.0 ug/L
Xylenes (total) ND 5.0 ug/L
m-Xylene & p-Xyliene ND 5.0 ug/L
Methyl tert-butyl ether 390 5.0 ug/L
{MTBE)
Ethyl-t-Butyl Ether (ETBE) ND 10 ug/L
Tert-amyl methyl ether (TAME) ND 10 ug/L
PERCENT RECOVERY
SURRQGATE RECOVERY LIMITS
Bromofluorobenzene 99 (75 - 120)
1,2-Dichloroethane-d4 109 {65 - 130)
Toluene-ds 89 ' (8o - 130}
NOTE (S) :

IC Contract limils eriginate from BP-GCLN Technical Requiremnents

™y STTE #LR3RN 29 PEAZT O




SECOR International Inc
Client Sample ID: MW-5
GC Volatiles

Lot-Sample #...: E5A210247-005 Work Order #...: G215D1AD Matrix. ........: W

pate Sampled...: 01/20/05 13:23 Date Received..: 01/21/05 10:30 MS Run #....... :
Prep Date......: 01/26/05 Analysis Date..: 01/26/05
Prep Batch #...: 5027321 Analysis Time..: 16:38
Dilution Factor: 1 .
Analyst ID.....: 402431 Instrument ID..: GC1l

Method.........: RSK S0P-175

REPORTING

PARAMETER RESULT LIMIT UNITS
Methane 370 1.0 ug/L

N BTTRE #G3RRN 0 ®ERDT NG




SECOR Intermational Inc
Client Sample ID: MW-5

GC Volatiles

Lot-Sample #...: E5A210247-005 Work Order #...: G219D1AH Matrix.........: W
Date Sampled...: 01/20/05 13:23 Date Received..: 01/21/05 10:30 MS Run #.......: 5025150
prep Date......: 01/24/05 Analysis Date..: 01/25/05
Prep Batch #...: 5025251 Analysis Time..: 01:17
Dilution Factor: 1
Analyst ID.....: 001464 Instrument ID..: G13

Method......... : SWB46 BC15B

REPORTING

PARAMETER RESULT LIMIT UNITS
GRO (C6 - C12) 1400 100 ug/L

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
a,a,a-Trifluorotoluene {TFT) 120 {70 - 130}

N BTTRE HR3IRN 1 REAZTNI




SECOR Intermational Inc
Client Sample ID: MW-5

TOTAL Metals

Lot-Sample #...: ESAZ210247-005 Matrix.......: W
Date Sampled...: 01/20/05 13:23 Date Received..: 01/21/05 10:30
REPORTING PREPARATTION- WORK
PARAMETER RESULT LIMIT UNITE ME'THOD ANALYSIS DATE ORDER #
Prep Batch #...: 5024251
Ircn 670 100 ug/L SWB46 6010B 01/24-01/25/05 G219D1AF
Dilution Factor: 1 Bnalysis Time..: 1B:32 Analyst ID.....; 021088
Ingtrument ID..: MOl MS Run #.......: 5024155

o0 ATTR #S3RN 22 REA21NT




SECOR International Inc
Client Sample ID: MW-5

General Chemistry

Lot-Sample #...: ESAR210247-005 Work Order #...: G213D Matrix.........z W
Date Sampled...: 01/20/05 13:23 Date Received..: 01/21/05 10:30
PREPARATION- PREP

PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE DBATCH #

Ferrous Lron ND 200 ug/L SM18 3500-FE D 01/21/08 5021385
Dilution Factor: 1 Analysis Time..: 12:30 Analyst ID..... : Dp210887
Instrument ID..: NO INST MS Run #.......r 5021204

Nitrate as N ND 100 ug/L MCAWW 300.0A 01/21-01/22/05 5021304
Dilution Factor: 1 Analysis Time..: 10:188T Analyst ID.....: 0000224
Instrument ID..: WOl MS Run #.......: 5021216

Sulfate 806000 50000 ug/L MCAWW 300.0A ‘ 01/21-01/22/05 5021305
Diluticn Factor: 50 Analysis Time..: 13:53 Analyst ID.....: 0000226
Instrument ID..: W01l MS Run #....... : 5021217

OSTTH #RARD 33 RERA21NT




SECOR Internatiomnal Inc
Client Sample ID: MW-6

GCc/MS Volatiles

Lot-Sample #...: ES5A210247-006 Work Order #...: G219E1AG Matrix........-:= W
Date Sampled...: 01/20/05 14:48 Date Received..: 01/21/05 10:30 MS Run #...-...: 5034269
Prep Date......: 02/03/05 Analysis Date..: 02/03/05
Prep Batch #...: 5034498 Analysis Time..: 04:04
Dilution Factor: 125
Analyst ID.....: CDOO03EB Instrument ID..: M8Q
Method.........: SWB46 B260B
REPORTING
PARAMETER RESULT LIMIT UNITS
Diiscpropyl Ether (DIPE] ND 250 ug/L
Benzene 1800 120 ug/L
Ethanol ND IO 62000 ug/L
Ethylbenzene 1600 120 ug/L
tert-Butyl alcohol ND 3100 ug/L
Toluene 1600 120 ug/L
o-Xylene 2800 120 ug/L
Xylenes (total) 6300 120 ug/L
m-Xylene & p-Xylene 3600 120 ug/L
Methyl tert-bulyl ether 5600 120 ug/L
(MIBE)
Ethyl-t-Butyl Ether (ETEE) ND 250 ug/L
Tert-amyl methyl ether (TAME) ND 250 ug/L
PERCENT RECOVERY
SURROGATE . RECOVERY LIMITS
Bromoflucrobenszene 94 (75 - 120}
1,2-Dichloroethane-d4 101 (65 - 130)
Toluene-4ds =] (B0 - 130)

NOTE (S) :
I0 Contract limits originate from BP-GCLN Technical Reguirements

SN ATTR #E3IRN 24 REAZTNT



SECOR International Inc
Client Sample ID: MW-6

GC Volatiles

Lot-Sample #...: E5A210247-006 Work Oxrder #...: G219E1AD Matrix.....--..: W
Date Sampled...: 01/20/05 14:48 Date Received..: 01/21/05 10:30 MS Run #.......:
Prep Date..-...: 01/26/05 Analysis Date..: 01/26/05
Prep Batch #...: 5027321 Analysis Time..: 17:01
pilution Factor: 1
Analyst ID..... : 402431 Instrument ID..: GCl

Method.........: RSK BOP-175

REPORTING

PARAMETER RESULT LIMIT UNITS
Methane 370 1.0 ug/L

N STTR #RARD 15 FGAD1 NS




SECOR Intermaticnal Inc
‘Client Sample ID: MW-6

GC Volatiles

Tot-Sample #...: ESA210247-006 Work Order #...: G219EIAH Matrix.........: W
pate Sampled...: 01/20/C5 14:48 Date Received..: 01/21/05 10:30 MS Run #.......: 5025150
Prep Date......: 01/24/05 Analysis Date..: 01/25/05
Prep Batch #...: 5025251 Analysis Time..: 04:05
Dilution Factor: 10
Analyst ID..... : 001464 Instrument ID..: G13

Method.........: SWB46 BO015B

REPORTING

PARAMETER RESULT LIMIT UNITS
GRO {Ce6 - C12) 20000 1000 ug/I

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
a,a,a-Trifluorctoluene (TFT) 104 (70 - 130}

0 /TR #535n0 1R ’ BRA2INT




SECOR International Inc

Client Sample ID: MW-6

TOTAL Metals

Lot-Sample #...: EBA210247-006 Matrix.......: W
pate Sampled...: 01/20/05 14:48 Date Received..: pi/21/05 10:30
REPORTING PREPARATION- WORK
PARBMETER RESULT LIMIT UNITS METHCD ANALYSIS DATE ORDER #
Prep Batch #...: 5024251
Iron. 836 100 ug/L SWg846é 6010B 01/24-01/25/05 G219E1AF
Dilution Factor: 1 Anelysis Time..: 18:40 Analyst ID.....: 021088
Instrument ID..: MOL1 MS Run #.......: 5024155
M RTTR #5380 37
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SECOR International Inc
Client Sample ID: MW-6

General Chemistry

Lot-Sample #...: ESA210247-006 Work Order #...: G219E Matrix.........: W
Date Sampled...: 01/20/05 14:48 Date Received..: 01/21/05 10:30
PREPARATION- PREP

PARAMETER RESULT RL UNITS METHQD ANALYSIS DATE BATCH #

Ferrous Iron 853 200 ug/L SM18 3500-FE D 0l1/21/05 5021385
Dilution Factor: 1 Analysis Time..: 12:30 Analyst ID..... : 0210887
Instrument ID..: NO INST 'MS Run #.......: 5021204

Nitrate as N ND 100 ug/L MCAWW 300.0A 01/21-01/22/05 5021304
Dilution Factor: 1 Analysis Time..: 10:358T Analyst ID.....: 0000224
Instrument ID..: WOl MS Run #.......: 5021216

Sulfate 49500 1000 ug/L MCAWW 300.0A 01/21/05 5021305
pilution Factor: 1 Analysis Time..: 22:11 Analyst ID.....: DO00D0226&
Instrument ID..: WOl M3 Run #.......: 5021217

“my BTTE #R”RAEN IR RRA2TNT




' SECOR Intermational Inc
Client Sample ID: MW-7

GCc/MS Volatiles

Lot-Sample #...: ES5A210247-007 Work Order #...: G219G1lAG Matrix.........: W
Date Sampled...: 01/20/05 14:14 Date Received..: 01/21/05 10:30 MS Run #.....-.: 5034312
Prep Date......: 02/03/05 Analysis Date..: 02/03/05
Prep Batch #...: 5034565 Analysis Time..: 13:14
pilution Factor: 1
Analyst ID.....: 015590 Instrument ID..: MSQ
Method.........: SWB46 B260B
REPORTING
PARAMETER RESULT LIMIT UNITS
Diisopropyl Ether (DIPE) ND 2.0 ug/L
Benzene ND 1.0 ug/L
Ethanol ND I0 500 ug/L
Ethylbenzene ND 1.0 ug/L
tert-Butyl alecohol ND IB 25 ug/L
Toluene ND 1.0 ug/L
o-Xylene ND 1.0 ug/L
Xylenes (total) ND 1.0 ug/L
m-Xylene & p-Xylene ND 1.0 ug/L
Methyl tert-butyl ether ND 1.0 ug/L
(MTEE)
Ethyl-t-Butyl Ether (ETBE) ND 2.0 ug/L
Tert-amyl methyl ether (TAME) ND . 2.0 ug/L
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Bromoflucrobenzene 96 (75 - 120}
1,2-Dichloroethane-d4 : 105 {65 - 130)
Toluene-d8 lo2 {80 - 130)
NOTE (S) :

10 Contract limits originate from BP-GCLN Technical Requirements
IB CCV recovery above fimit; analyte not detected.

"N aTTR #R3RN 29 REAZTINS



SECOR Internatiomal Inc
Client Sample ID: MW-7

GC Volatiles

Lot-Sample #...: E5A210247-007 Work Order #...: G219GlAD Matrix.........: W
Date Sampled...: 01/20/05 14:14 Date Received.. . 01/21/05 10:30 MS Run #.......:
Prep Date......: 01/26/05 Analysis Date..: 01/26/05
Prep Batch #...: 5027321 Analysis Time..: 17:26
Dilution Factor: 1
Analyst ID..... : 402431 Instrument ID..: GCl

Method.........: RSK 80P-175

- REPORTING

PARAMETER RESULT LIMIT UNITS
Methane ND 1.0 ug/L

~ ATTR #63&N an REA21INT




SECOR International Inc
Client Sample ID: MW-7

GC Volatiles

Lot-Sample #...: E5R210247-007 Work Order #...: GZ19G1AH Matrix.........: W
Date Sampled...: 01/20/05 14:14 Date Received..: 01/21/05 10:30 MS Run #.......: 5025150
Prep Date...... : 01/24/05 Analysis Date..: 01/25/05
Prep Batch #...: 5025251 Analysis Time..: 01:45
Dilution Factor: 1
Analyst ID..... : 001464 Instrument ID..: G13

Method.........: SWB46 BOLlS5E

REPORTING

PARAMETER RESULT LIMIT UNITS
GRO (C6& - Clz} ND 100 ug/L

PERCENT RECOVERY
SURROGATE ' RECOVERY LIMITS
a,a,a-Trifluorotoluene (TFT) 52 (70 - 130)

N STTR #R3ASN 41 RRA2INL




SECOR Intermational Inc

Client Sample ID: MW-7

TOTAL Metals

Lot-Sample #...: ES5A210247-007 Matrix._.....: W
Date Sampled...: 01/20/05 14:14 Date Received..: 01/21/05 10:30
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE CRDER #
Prep Batch #...: 5024251
Iron 301 100 vg/L SWB46 6010B 01/24-01/25/05 G219G1AF
Dilution Factor: 1 Analysis Time..: 18:48 Analyst ID.....: 021088
Instrument ID..: MOl MS Run #.......: 5024155
N GTTE #K3R0 as REA2INT




Lot-Sample #...:
Date Sampled...:

E5A210247-007

SECOR International Inc
Client Sample ID: MW-7
General Chemistry

Hork Order #...: G215G

01/20/05 14:14 Date Received..: 01/21/05 10:30

PREPARATION~ PREFR
PARAMETER RESULT RL UNITS METHCD ANALYSIS DATE BATCH #
Ferrous Iron ND 200 ug/L 8M18 3500-FE D 01/21/05 5021385
Dilution Factor: 1 Analysis Time..: 12:30 Analyst ID : 0210887
Instrument ID..: NO INST MS Run #.......: 5021204
Nitrate as N 192 100 ug/L MCAWW 300.0A 01/21-01/22/05 5021304
Dilution Factor: 1 Analysis Time..: 10:518T Analyst ID : 0000224
Instrument ID,..: WOl MS Run #.......: 5021216
Sulfate 449000 50000 ug/L MCAWW 300.0A 01/21-01/22/05 5021305
bilution Factor: 50 Analysis Time..: 14:26 Analyst ID poob226
Instrument ID..: WOl MS Run #....... : 5021217
az READTN
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N ATTR H#RIRN

SECOR Internaticnal Inc

Client Sample ID: MW-B

GC/MS Volatiles

Lot-Sample #...: E5A210247-008 Work Order #...: G2138J1AG Matiix
Date Sampled...: 01/20/05 13:15 Date Received..: 01/21/05 10:30 M5 Run #.......:
Prep Date......: 02/03/05 Analysis Date..: 02/03/05
Prep Batch #...: 5034565 Analysis Time..: 13:36
Dilution Factor: 1
Analyst ID.....: 015580 Instrument ID..: MSQ
Method.........: SWB46 B260B
REPORTING
PARAMETER RESULT LIMIT UNITS
Diiscpropyl Ether (DIPE} ND 2.0 ug/L
Benzene ND 1.0 ug/L
Ethanol NP IO 500 ug/L
Ethylbenzene ND 1.0 ug/L
tert-Butyl alcohol ND IB 25 ug/L
Toluene ND 1.0 ug/L
o-Xylene ND 1.0 ug/L
Xylenes (total) ND 1.0 ug/L
m-Xylene & p-Xylene ND 1.0 ug/L
Methyl tert-butyl ether ND 1.0 ug/L
(MTBE)
Ethyl-t-Butyl Ether (ETBE) ND 2.0 ug/L
Tert-amyl methyl ether (TAME) ND 2.0 ug/L
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Bromofluorchenzene 54 {75 - 120)
1,2-Dichlorocethane-d4 96 (65 - 130)
Toluene-d8 100 (80 -~ 130)

NOTE (S} -

5034312

10 Contract limits originale from BP-GCLN Technical Requirements

IB CCV recovery above [imit; analyte not delected.

44
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Lot-Sample #...:
Date Sampled...:
Prep Date......:
Prep Batch f...:
Dilution Factor:

ERA210247-008
01/20/05 13:15
01/26/05
5027321

1

402431

SECOR Intermational Inc

Client Sample ID: MW-8

GC Volatiles

Work Order ¥#...:

Date Received..:
Analysis Date. .
Analysis Time..

Instrument ID..

G21901AD Matrix.....-.-.:
01/21/05 10:20 MS Run #....... :
01/26/05

17:54

GC1

Method.........: RSK 80P-175
REPORTING
PARAMETER RESULT LIMIT UNITS
Methane ND 1.0 ug/L

N 8TTER #53RN
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SECOR Intermnational Inc
Client Sawmple ID: MW-8

GC Volatiles

Lot-Sample #...: ESA210247-008 Work Order #...: G215J1AH Matrix......... : W
Date Sampled...: 01/2C/05 13:15 Date Received..: 01/21/05 10:30 MS Run #.......: 5025150
Prep Date......: 01/24/0B Bnalysis Date..: 01/25/05
Prep Batch #...: 5025251 Analysis Time..: 04:33
Dilution Factor: 1
Analyst ID.....: 001464 Instrument ID..: G13

Method.........: SWB46 BO01l5E

REPORTING

PARBMETER RESULT LIMIT UNITS
GRO {Ce - C12) ND 100 ug/L

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS

a,a,a-Trifluorotoluene (TFT) 94 (70 - 130)

N STTR #8150 4R mEA21N0T




SECOR International Inc
Client Sample ID: MW-B

TOTAL Metals

Lot-Sample #...: ESA210247-008 Matrix.......: W
Date Sampled...: 01/20/05 13:15 Date Received..: p1/21/05 10:3C
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 5024251
Iron 435 100 ug/L 8W846 6010B 01/24-01/25/05 G219J1AF
Dilution Factor: 1 Analysis Time..: 1B6:59 Analyst ID.....: 021088
Instrument ID..: MOl MS Run #.......: 5024155

O BTTR #R3ARN a7 BRAZTINT




Lot-Sample #...: E5A210247-008

SECOR International Inc
Client Sample ID: MW-8
General Chemistry

Work Order #...: G219J

Date Sampled...: 01/20/05 13:15 Date Received..: 01/21/05 10:30
PREPARATION- PREP
PARAMETER RESULT RL TUNITS METHCD ANALYSIS DATZ BATCH #
Ferrous Iron ND 200 ug/L SMi8 3500-FE D 0L/21/05 5021385
Dilution Factor: 1 Analysis Time..: 12:30 Analyst ID.....: 0210887
Instrument ID..: NO INST MS Run #.......: 5021204
Nitrate as N 183 100 ug/L MCAWW 300.03 01/21-01/22/05 5021304
Dilution Factor: 1 Analysis Time..: 11:08ST Analyst ID.....: 0000224
Instrument ID..: WOl MS Run #.......: 5021216
Sulfate 325000 50000 ug/L MCAWW 300.0A 01/21-01/22/05 5021305
Diluticn Factor: E0 Analysis Time..: 14:42 Analyst ID.....: 0000226
Instrument ID..: WOl MS Run #.......: 5022217
48

N BTTRE #RRSN

FRA2?1DZ




N STTR #8380

SECOR Imtermational Inc

Client Sample ID: MW-9

GC/MS Volatiles

Lot-Sample §#...: E5A210247-002 Work Oxder #...: G219N1AG Matrix
Date Sampled...: 01/2G/05 14:04 Date Received..: 01/21/05 10:30 MS Run #
Prep Date......: 02/03/05 Analysis Date..: 02/03/05
Prep Batch #¥...: 5034565 Analysis Time..: 13:58
Dilution Factor: 1
Analyst ID.....: 015530 Instrument ID..: MS5Q
Method.........: SWB46 BZEQB
REPORTING
PARAMETER RESULT LIMIT UNITS
Diisopropyl Ether (DIPE) ‘ND 2.0 ug/L
Benzene : ND 1.0 ug/L
Ethanol ND I0 500 ug/L
Ethylbenzens ND 1.0 ug/L
tert-Butyl alcohol ND IE 25 ug/L
Toluene ND 1.0 ug/L
o-Xylene ND 1.0 ug/L
Xylenes (total) ND 1.0 ug/L
m-Xylene & p-Xylene ND 1.0 ug/L
Methyl tert-butyl ether ND 1.0 ug/L
(MTBE)
Ethyl-t-Butyl Ether (ETBE) ND 2.0 ug/L
Tert-amyl methyl ether (TAME) ND 2.0 ug/L
FPERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Bromofluorobenzene 26 (75 - 120)
1,2-Dichlcroethane-d4 104 {65 - 130)
Toluene-ds i02 {80 - 130)

NOTE(S) :

5034312

10 Contract limils originate from BP-GCLN Technical Requirements

1B CCV recovery ahove fimit: analyte not detecled.

49
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SECOR Intermatiomal Inc
Client Sample ID: MW-2

GC Volatiles

Lot—Sample‘ #...: E5A210247-009 Work Order #...: G21SN1AD Matrix....---..: W
Date Sampled...: 01/20/05 14:04 Date Received..: 01/21/05 10:30 MS Run #....... :
Prep Date......: 01/26/05 Analysis Date..: 01/26/05
Prep Batch #...: 5027321 Analysis Time..: 18:19%
Dilution Factor: 1
Analyst ID..... = 402431 Instrument ID..: GC1

Method........- : R8K S0P-175

REPORTING

PARDMETER RESULT LIMIT UNITS
Methane ND 1.0 ug/L

N ]TTRE #5R0 sn . RRAZT NS




N QTTE #6360

SECOR International Inc
Client Sample ID: MW-9

GC Volatiles

Lot-Sample #...: ESA210247-009 Work Order #...: GZ219N1AH Matrix
Date Sampled-r.: 01/20/05 14:04 Date Received..: 01/21/05 10:30 MS Run #
Prep Date......: 01/24/05 Analysis Date..: 01/25/05
Prep Batch #...: 5025251 Znalysis Time..: 05:01
Dilution Factor: 1
Bnalyst ID.....: (001464 Instrument ID..: GI13
Methed.........: SW846 BO15RB
REPCRTING
PARAMETER RESULT LIMIT UNITS
GRO (C6 - C12) ND 100 ug/L
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
a,a,a-Triflucrotoluene (TFT) 93 (70 - 130)
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SECOR International Inc
Client Sample ID: MW-2

TOTAL Metals

Lot-Sample #...: E5A210247-005 Matrix.......:
Date Sampled...: 01/20/05 14:04 Date Received..: 01/21/05 10:30
REPORTING PREPARATION- WCRK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 5024251
Iron 172 100 ug/L SW846 6010B 01/24-01/25/05 G219N1AF
Dilution Factor: 1 Analysis Time..: 12:07 Analyst ID.....: 021088
Tnstrument ID..: MOl M8 Run #.......: 5024155
!
N GTTR #R3IRN 3
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SECOR International Inc

Client Sample ID: MW-9

General Chemistry

Lot-Sample #...: E5R210247-009 Work Order #...: G219N Matrix.........: W
Date Sampled...: 01/20/05 14:04 Date Received..: 01/21/05 10:30
. PREPARATICN- PREP

PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE DBATCH #

Ferrcus Ircn ND 200 ug/L SM18 33500-FE D 01/21/05 5021385
pilution Factor: 1 Analysis Time..: 12:30 Analyst ID.....: 0210887
Instrument ID,.: NO INST MS Run #.......: 5021204

Nitrate as N 1020 100 ug/L MCAWW 300.0A 01/21-01/22/05 5021304
Dilution Factor: 1 Analysis Time..: 11:2458T Analyst ID.....: 0000224
Instrument ID..: WOLl MS Run #.......: 5021216

Sulfate 453000 SQDOO ug/L MCAWW 300.0A 01/21-01/22/05 5021305
Diluticn Factor: 50 Analysis Time..: 14:52 Analyst ID.....: 0000226
Instrument ID..: W01 M8 Run #.......: 5021217

53 READINS
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METHOD BLANK REPORT

GC/MS Volatiles

Client Lot #...: E5A210247 Work Order $#...: G3Q3D1ARA Matrix.........: WATER
MBE Lot-Sample #: ESB030000-498 '

Prep Date......: 02/02/05 Analysis Time..: 22:29
Analysis Date..: 02/02/05 Prep Batch #...: 5034498 Instrument ID..: MSQ
Dilution Factor: 1

Analyst ID.....: 000038

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD
Benzene ND 1.0 ug/L SWB46 B8260B
Ethanol ' ND IO 500 ug/L SWB46 B260B
Ethylbenzene ND 1.0 ug/L SW846 82608
tert-Butyl alcochol ND 25 ug/L SW846 8260B
Toluene ND ' 1.0 ug/L SWB46 B260B
o-Xylene ND 1.0 ug/L SWe46 B260B
Xylenes (total) ND 1.0 ug/L SW846 B260R
m-Xylene & p-Xylene ND 1.0 ug/L SW84€ B260B
Methyl tert-butyl ether ND 1.0 ug/L SW846 82608
(MTBE)

Diiscopropyl Ether (DIPE) ND 2.0 ug/L SW846 B260B
Ethyl-t-Butyl Ether (ETBE ND 2.0 ug/L SW846 8260B
Tert-amyl methyl ether (T ND 2.0 ug/L SWB46 B260B

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Bromofluorobenzene 87 (75 - 120)
1,2-Dichloroethane-d4 93 {65 -~ 130)
Toluene-ds 82 (80 - 130)
NOTE (S) =

Calculations are performed before rounding to avoid round-off errors in calculated results.
10 Contract limits eriginate from BP-GCI.N Technical Requirements

N STTR #8380 ' 54 REAZ1N.




" Client Lot #...:

ESA210247
MB Lot-Sample #: E5B030000-565

Analysis Date..: 02/03/05
Dilution Factor: 1

PARAMETER

Benzene

Ethancl

Ethylbenzene

tert-Butyl alcchol

Toluene

o-¥Xylene

Xylenes (total)

m-Xylene & p-Xylene

Methyl tert-butyl ether
(MTEE)

Diisopropyl Ether (DIPE)]

Ethyl-t-Butyl Ether (ETBE

Tert-amyl methyl ether (T

SURRQGATE
Bromoflucrobenzene
1,2-Dichloroethane-d4
Toluene-ds

NOTE(S) :

METHOD BLANK REPORT

GC/M5 Volatiles

Work Order #...: G3RD51RA MatriX.........: WATER
Prep Date...... : 02/03/05 Analysis Time..: 11:58
Prep Batch #...: 5034565 Instrument ID..: MSQ
Analyst ID.....: 015590
REPORTING

RESULT LIMIT UNITS METHOD

ND 1.0 ug/L SWB46 8260B

ND IO 500 ug/L SW846 B260B

ND 1.0 ug/L SWB46 B260B

ND 25 ug/L SWa46 B260B

ND 1.0 ug/L SW8465 8260R

ND 1.0 ug/L SW846 B260B.

ND 1.0 ug/L SWB4E B260B

ND 1.0 ug/L SWB46 B260B

ND 1.0 ug/L SW846 B260B

ND 2.0 ug/L SWB46 82608

ND 2.0 ug/L SWEB46 8260B

ND 2.0 ug/L SW846 B260B
PERCENT RECOVERY

RECOVERY LIMITS

81 (75 - 120)

114 (65 - 130)

86 (80 - 130)

Calculations are performed before rounding to avoid round-off errors in calculated resulls,

10 Contract limits originate from BP-GCLN Technical Requirements
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N STTRE #8380

METHOD BLANK REPORT

GC Veolatiles

Client Lot #...: ESA210247 Work Order #...: G3AQWIAA Matrix......... : WATER
MB Lot-Sample #: MEA270000-321

Prep Date......: 01/26/05 Analysis Time..: 10:29
Analysis Date..: 01/26/05 Prep Batch f##...: 5027321 Instrument ID..: GCL
Dilution Factor: 1

Analyst ID.....: 402431

REPORTING

PARAMETER RESULT LIMIT ' UNITS METHOD
Methane. ND 1.0 ug/L RSK SOP-175
NOTE (S) :

Calculations are performed before rounding to avoid round-off errars in calculated results.
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METHOD BLANK REPORT

GC Volatiles

Client Lot #...: E5A210247 Work Order #...: G26QL1AR Matrix.........: WATER
ME Lot-Sample #: ES5A250000-251 '
Prep Date...... : 01/24/05 Analysis Time..: 21:34
Analysis Date..: Prep Batch {...: 5025251 Instrument ID..: G13
Dilution Factor: )
Analyst ID.....: 001464
REPCRTING
PARAMETER RESULT LIMIT UNITS METHOD
GRO (C& - C12) ND 100 ug/L SW846 B8015B
PERCENT RECOVERY
SURRCGATE RECOVERY LIMITS
a,a,a-Trifluorotoluene 94 (70 - 130}
{TFT)
NOTE (S) :

Calculations are performed before rounding Lo avoid round-off errors in calculated results.
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0 BTTHR #R3IRN

METHOD BLANK REPORT

TOTAL Metals

Client Lot §...: E52210247 Matrix..._-..... : WATER

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
MB Lot-Sample #: ES5A240000-251 Prep Batch #...: 5024251

Iron ND 100 ug/L SWB46 60102 01/24-01/25/05 G240T1AA
bilution Factor: 1
Enalysis Time..: 17:15 'Anzlyst ID.....: 021C88 Instrument ID..: MOl
NOTE (S) :
Calculations are performet before rounding 1o avoid raund-off errers in calculated results.
5R RRA2107




METHOD BLANEK REPORT

General Chemistry

Client Lot #...: E5R210247 Matrix.........: WATER
REPORTING . PREPARATION- PREP
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE BATCH #
Ferrous Iron Work Order #: G227V1AA MB Lot-Sample #: ES5A210000-385
ND 200 ug/L 5M18 3500-FE D 01/21/05 5021385
Dilution Factor: 1
Analysis Time..: 12:30 Analyst ID.....: 021088 Instrument ID..: WOl
Nitrate as N Work Order #: G23ET1AA MB Lot-Sample #: E5A210000-304
ND 100 ug/L MCAWW 300.02& 01/21/05 5021304
Dilution Factor: 1
Analysis Time..: 20:32 Analyst ID.....: 000022 Instrument ID..: W01
Sulfate Work Order #: G23EW1AA MB Lot-Sample #: ESA210000-305
ND 1000 ug/L MCAWW 300.0A 01/21/05 5021305
Dilution Factor: 1 :
Analysis Time..: 20:32 Analyst ID.....: 000C22 Instrument ID..: W01
NOTE(S) :

Calculations are performed before rourding to avaid round-off errors in calculated results,
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LABORATORY CONTROL SAMPLE DATA REPORT

GC/MS Volatiles

Client Lot #...: E5A210247 Work Ordexr #...: G3Q3D1AC Matrix.........: WATER
LCS Lot-Sampleff: ESB030000-498 '
Prep Date...... : 02/02/05 Analysis Date..: 02/02/05
Prep Batch #...: 5034438 Analysis Time..: 22:07
Dilution Factor: 1 Instrument ID..: MSQ
Analyst ID.....: 000038 ‘
SPIKE MEASURED PERCENT
PARAMETER AMOQUNT AMOUNT UNITS RECOVERY METHOD
Benzene 10.0 10.1 ug/L 101 ©  SWB46 B8260B
tert-Butyl alcohol 50.0 53.7 ug/L 107 SWB846 B260B
Ethanol 2000 2050 IO ug/L 102 SWB46 B260B
Tert-amyl methyl ether (T 10.0 9.63 ug/L 96 SWB46 8260B
Ethyl-t-Butyl Ether (ETBE 10.0 10.0 ug/L 100 SW846 8260B
Ethylbenzene 10.0 10.4 . ug/L 104 SW846 8260B
Diisopropyl Ether (DIPE) 10.0 10.1 ug/L 101 SW846 B8260B
Methyl tert-butyl ether 10.0 9.43 ug/L 94 SW846 8260B
(MTBE)
Toluene 10.0 10.1 ug/L 101 SWB46 B260RB
m-Xylene & p-Xylene 20.0 20.9 ug/L 104 EWB46 B260B
o-Xylene 10.0 10.4 ug/L 104 5WB46 B260B
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Bromofluorcbenzene 96 (75 - 120)
1, 2-Dichloroethane-d4 ' 97 (65 - 130)
Toluene-4ds8 93 (80 - 130)
NOTE (8) :

Calculations are performed before rounding to avoid round-off errars in calculated results.
Bold print denotes contral paramelers
10 Contract limits eriginate from BP-GCLN Technical Requirements
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"N STTR #5350

LABRORATORY CONTROL SAMPLE DATA REPORT

Client Lot #...: ERA210247

LCS Lot-Samplef: E5B030000-565
Prep Date......: 02/03/05

Prep Batch #...: 5034565
Dilution Factor: 1

Analyst ID.....: 015530
PARAMETER

Benzene

tert-Butyl alcohol

Ethanol

Tert-amyl methyl ether (T

Ethyl-t-Butyl Ether (ETBE

Ethylbenzene

Diisopropyl Ether (DIPE)

Methyl tert-butyl ether
(MIBE)

Toluene

m-Xylene & p-Xylene

o-Xylene

SURROGATE
Bromofluorchenzene
1,2-Dichloroethane-d4
Toluene-d8

NOTE (S) :

GC/MS Volatiles

Work Order $#...: G3RDLS1AC Matrix.._.._.......: WATER
Analysis Date..: 02/03/05
Analysis Time..: 12:21
Instrument ID..: MSQ
SPIKE MEASURED PERCENT
AMOUNT AMOUNT UNITS RECOVERY METHCD
10.0 9.35 ug/L 54 SW846 B260B
50.0 57.59 ug/L 116 SWB46 8260B
2000 2530 IO ug/L 126 SWB46 B260B
10.0 9.08 ug/L 91 5We46 B260B
10.0 9.25 ug/L 92 SWB46 B260B
10.0 9.35 ug/L 94 SWBA6 B260B
10.0 9.20 ug/L 92 SWB46 82608
10.0 8.98 ug/L 90 SWB46 8260B
10.0 9.19 ug/L 92 SWB46 8260B
20.0 18.9 ug/L 95 SWB846 B8260B
10.0 2.31 ug/L 83 5W846 8260B

PERCENT RECOVERY

RECOVERY LIMITS

83 (75 - 120)

123 {65 - 130}

97 (80 - 130}

Calcuiations are performed before rounding to svoid round-off errors in calculated results.

Bold print denoles control parameters

|0 Conlract limits originate from BP-GCLN Technical Requirements
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LABORATORY CONTROL SAMPLE DATA REPORT

GC Volatiles

Client Lot #...: EBA210247 Work Ordexr #...: G3AQWIAC-ICS Matrix.........: WATER
LCS Lot-Sampledft: M5A270000-321 G3AQW1AD-LCSD
Prep Date......: 0D1/26/05 Analysis Date..: 01/26/05
Prep Batch #...: 5027221 Analysis Time..: 09:44
pilution Factor: 1 Instrument ID..: GCl
Analyst ID.....: 402431
SPIKE MEASURED ‘ PERCENT
PARAMETER AMOUNT AMOUNT UNITS RECOVERY RPD METHQCD
Methane 327 322 ug/L 98 RSK S0P-175
327 319‘ ug/L o8 0.68 RSK SOP-175
NOTE (S) :

Calculations are performed before rounding to avoid.round-off errars in calculated resulls,

Bold print denetes control parameters

a
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LABORATORY CONTROL SAMPLE DATA REPORT

GC Volatiles

Client Lot #...: ESAR210247 Work Order #...: G26QLI1AC Matrix.........: WATER
LCS Lot-Sampleft: E5AR250000-251
Prep Date......: 01/24/05 Analysis Date..: 01/24/05 -
Prep Batch #...: 5025251 Analysis Time..: 22:58
Dilution Factor: 1 Instrument ID..: G13
Analyst ID.....: 001464
SPIKE MEASURED PERCENT
PARAMETER . AMOUNT AMOUNT UNITS RECOVERY METHEOD
GRCO {C6 - C12) 1000 999 ug/L 100 8WB46 8015B
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
a,a,a-Trifluorotoluene 117 (70 - 130}
(TFT)
NOTE (8] :

Calculations are performed before rounding to aveid round-off errors in calculated results.

Bold print denotes contro! parameters
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LABRORATORY CONTROIL. SAMPLE DATA REPORT

TOTAL Metals

Client Lot #...: EBA210247 ‘ : Matrix.........: WATER
SPIKE MEASURED PERCNT PREPARATION- WORK

PARAMETER AMOUNT AMOUNT UNITS RECVRY METHCD ANALYSIS DATE ORDER #

LCS Lot-Samplefi: E5A240000-251 Prep Batch #...: 5024251

Iron 1000 1010 ug/L 101 SWB4&6 6010B 01/24-01/25/05 G240T1AC
Dilution Factor: 1 Analysis Time..: 17:21 Analyst ID.....: 021088
Instrument ID..: MO

NOTE (S) :

Calculations are performed hefare rounding to aveid round-off errars in calculated results,
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LARORATORY CONTROL SAMPLE DATA REPORT

General Chemistry

Client Lot #._..: ESA210247 Matrix.........: WATER
SPIXE MEASURED PERCNT PREPARATION - PREP
PARAMETER AMOUNT AMCUNT UNITS RECVRY METHOD ANATLYSIS DATE PRBATCH #
Ferrous Iron Work Order #: G227V1AC LCS Lot-Sample#: E5A210000-385
2000 2010 ug/L 100 SM1l8 3500-FE D 01/21/08 5021385
Dilution Factor: 1 Analysis Time..: 12:30 Analyst ID.....: 021088

Ingtrument ID..: W17

Nitrate as N Work Order #: G23ET1AC LCS Lot-Sample#: ESA210000-304

5000 5040 ug/L 101 MCAWW 300.0A 01/21/05 5021304
Dilution Factor: 1 Analysis Time..: 20:15 Analyst ID,....: 000022

Ingtrument ID..: W0l

Sulfate Work Order #: G23EW1AC LCS Lot-Sample#: ESA210000-305
250C0 25200 ug/L 101 MCAWW 300.0A 01/21/05 5021305
Dilution Factor: 1 Analysis Time..: 20:15 Analyst ID.....: 000022

Instrument ID..: W01

NOTE (S) :
Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE DATA REPORT

GC/MS Vvolatiles

Client Lot #...: EbBA210247 Work Order #...: G25LK1AC-MS Matrix.........: WATER
MS Lot-Sample #: E5A240220-003 G25LK1AD-MSD
Date Sampled...: 01/20/05 15:50 Date Received..: 01/21/05 15:10 MS Run #.......: 5034268
Prep Date......: 02/03/05 Analysis Date..: 02/03/05
Prep Batch #...: 5034498 Analysis Time..: 08:10
Dilution Factor: 10 Analyst ID.....: 000038 Instrument ID..: M3Q
SAMPLE SPIKE MEASRD DERCNT
PARAMETER AMQUNT AMT AMOUNT TUNITS RECVRY RPD METHOD
Benzene ND 100 104 ug/L 104 SW846 B260B
ND 100 104 ug/L 104 0.67 SWB46 8260B
tert-Butyl alcohol ND 500 1150 ug/L 231 IM SWB46 B260B
ND 500 1040 ug/L 207 1M 11 5WB46 B260B
Ethanol ND 20000 25000 ug/L 125 IO SW84a6 8260B
ND 20000 22800 ug/L 114 IO 9.0 SWB46 B260B
Tert-amyl methyl ether (T ND 100 89.2 ug/L 89 SWB46 B260B
ND 100 100 ug/L 100 11 SW846 B260B
Ethyl-t-Butyl Ether (ETBE ND 100 95.8 ug/L 96 SWa46 B260B
ND 100 102 ug/L 102 6.1 SWB46 B260B
Ethylbenzene ND 100 107 ug/L 107 5W846 B260B
ND 100 106 ug/L 106 1.2 SW846 B260B
Diisopropyl Ether (DIPE}) ND 100 98.9 ug/L 99 SWB46 8260B
ND 100 102 ug/L 102 3.3 SWB46 B260B
Methyl tert-butyl ether 490 100 530 ug/L 36 BB SWB846 B8260B
(MTBE)
490 100 600 ug/L 106 12 SWB46 B260B
Toluene ND 100 104 ug/L 104 SWB46 B260B
ND 100 104 ug/L 104 D.28 SWB46 B260B
m-Xylene & p-Xylene ND 200 212 ug/L 106 SW846 B260B
ND 200 212 ug/L 106 0.42 SW846 B8260B
o-Xylene ND 100 104 ug/L 104 SW846 82608
ND 100 105 ug/L 105 1.0 SWB46 B260B
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Bromofluorchenzene 98 (75 - 120)
82 (75 - 120)
1,2-Dichloroethane-d4 106 (65 - 130)
102 (65 - 130)
Toluene-3ds 104 (80 - 130}
102 (80 - 130)
NOTE(S) :

Calculalions are performed before rounding to avoid round-off errors in calculated results,

Bold print denotes contral parameters

Spiked analyte recovery is oulside staled control limits.

LM MS and/or MSD ahove acceptance limits. See Bfank Spike (LCS).
10 Contract limits eriginate from BP-GCLN Technical Requirements
BB Sample > 4X spike concentration
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MATRIY SPIKE SAMPLE DATA REPORT

GC/MS Volatiles

Client Lot #...: E5A210247 Work Order #...: GZ15N1AJ-MS Matrix.........:= W
MS Lot-Sample #: EBA210247-009 G219N1AK-MSD
Date Sampled...: 01/20/0% 14:04 Date Received..: 01/21/05 10:20 MS Run $#.......: 5034312
Prep Date......: 02/03/05 Analysis Date..: 02/03/05
Prep Batch #...: 5034565 Analysis Time..: 19:02
Dilution Factor: 1 Analyst ID.....: 015520 Instrument ID..: MSO
SAMPLE SPIKE MEASRD PERCNT
PARAMETER AMOUNT AMT AMOUNT  TNITS RECVRY RPD METHCD
Benzene ND 10.0 8.54 ug/L 85 SW846 8260B
ND 10.0 8.76 ug/L 88 2.5 £SWB46 8260B
tert-Butyl alcohol ND 50.0 239 ug/L 478 LM 5wW846 B260B
ND 50.0 148 ug/L 295 a7 S5WB46 B8260B
Qualifiers: BA,LM
Ethanol ND 2000 3730 ug/L 187 SW846 B260B
Qualifiers: LM, IO
ND 2000 4230 ug/L 211 12 SWB46 B260B
Qualifiers: LM, IO
Tert-amyl methyl ether (T ND 10.0 9.07 ug/L 91 SW846 8260B
ND i0.0 8.20 ug/I 92 1.4 SWg46 B260B
Ethyl-t-Butyl Ether ({ETBE ND 10.0 9.04 ug/L 90 S5WB46 B260B
ND 10.0 9. .24 ug/L 92 2.2 EWB46 8260B
Ethylbenzene ND 10.0 8.36 ug/L 84 5WB46 B260B
ND 1Cc.0 8.87 ug/L 89 5.9 SWB46 8260B
Diisopropyl Ether (DIPE) ND 10.0 §.93 ug/L 89 SWB46 8260B
ND 10.0 9.03 ug/L a0 1.1 S5wWB46 B260B
Methyl tert-butyl ether ND 10.0 8.95 ug/L c0 SWB46 8260B
{MTBE)
ND 10.0 8.88 ug/L 89 0.78 SW846 B260B
Toluene RD 10.0 8.14 ug/L 81 SWB46 B260B
ND 10.0 8.63 ug/L 86 5.8 ©5W846 B260B
m-Xylene & p-Xylene ND 20.0 17.0 ug/L 85 SWB46 8260B
' ND 20.0 17.8 ug/L 89 4.3 5W846 B260B
o-Xylene ND 10.0 8§.41 ug/L 84 SwWB846 B260B
ND 10.0 8.90 ug/L 89 5.7 ©BWB46 B260B
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Bromofluorcobenzene 88 (75 - 120)
87 {75 - 120)
1,2-Dichlorcethane-d4 113 {65 - 130)
115 {65 - 130)
Toluene-d8 89 (80 - 130)
89 (B0 - 130)
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MATRIX SPIKE SAMPLE DATA REPORT

GC/MS Volatiles

Client Lot #...: EBA210247 Work Order #...: G219N1AJ-MS MatriX......e.- = W
MS Lot-Sample #: EBAZ10247-009 GZ19N1AK-MSD
) PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
NOTE{S8) -

Calculations are performed before rounding to aveid round-off errors in calculated resulls,
Bold print denotes conkrol parameters

Spiked analyle recovery is putside stated control limits.

BA Relative percent difference out of control

LM MS andfor MSD above acceplance limits, See Blank Spike (LCS).

[0 Contract limits originate from BP-GCLN Technical Requirements
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MATRIX SPIEKE SAMPLE DATA REPORT

GC Volatiles

G219G1AJ-MS Matrix......... : W

G219G1AaK-MSD

E5A210247
ESAZ210247-007

Client Lot #...:

Work Order $#...:
MS Lot-Sample #: :

Date Sampled...: 01/20/05 14:14 Date Received..: 01/21/05 10:30 MS Run #.......: 5025150

Prep Date......: 01/24/05 Analysis Date..: 01/25/05

Prep Batch #...: 5025251 Analysis Time..: 03:00

Dilution Factor: 1 Analyst ID.....: 001464 Instrument ID..: G13
SAMPLE SPIKE MEASRD PERCNT

PARAMETER AMOUNT AMT AMOQUNT UNITS RECVRY RPD METHOD

GRO (C6 - C12) ND 1000 801 ug/L 80 SWB846 B015B
ND 1000 814 ug/IL 81 1.5 5W846 8015B

PERCENT RECOVERY
SURRCGATE RECCVERY LIMITS
a,a,a-Trifluorotoluene 118 {70 - 130)
(TFT)
. 115 {70 - 130)
WOTE (8) :

Calculations are performed before raunding to avoid round-off errors in calculated results.

Boid print denotes conlral parameters
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MATRIX SPIKE SAMPLE DATA REPORT

TOTAL Metals

Client Lot #...: E52210247 Matrix.........: W
pate Sampled...: 01/20/05 13:48B Date Received..: 01/21/05 10:30
SAMPLE SPIXE MEASRD PERCNT PREPARATION- WORK
PARAMETER AMOUNT AMT AMOUNT TUNITS RECVRY RPD METHCD ANALYSIS DATE ORDER #
MS Lot-Sample #: E5A210247-001 Prep Batch #...: 5024251
Ircn
366 1000 1330 ug/L 96 SwW846 6C010B 01/24-01/26/05 G218Q1AQ
366 1000 1290 ug/L 9z 2.7 SW846 6QL0B 01/24-01/26/05 G21BQ1AR
Dilution Factor: 1
Analysis Time..: 15:07 Instrument ID..: MOL1 Analyst ID.....: 021088
MS Run #.......: 5024155
NOTE (S) -
Calcutations are performed befare rounding o avoid round-off errors in calculated results,
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MATRIX SPIKE SAMPLE DATA REPORT

General Chemistry

Client Lot #...: EBRA210247 Matrix_ ........: W
Date Sampled...: 01/20/05 13:48 Date Received..: C1/21/05 10:30
SAMPLE SPIKE MEASRD PERCNT PREPARATION- PREP
PARAMETER AMOUNT AMT AMOUNT TUNITS RECVRY RPD METHOD ANALYSIS DATE BATCH #
Ferrous Iron WOH#: G21BOlAG-MS/G21B8QlAH-MSD M8 Lot-Sample #: ES5A210247-001
ND 2000 2070 ug/L 104 EM18 3500-FE 01/21/05 5021385
ND 2000 2080 ug/L 104 0.48 5M18 3500-FE o1/21/05 5021385
pilution Factor: 1
Analysis Time..: 10:16 Instrument ID..: W17 Analyst’ ID.....: 021088
MS Run #.......: 5021204
Nitrate as N WO#: G21BQ1AJ-MS/G218Q1AK-MSD MS Lot-Sample #: E5R210247-001
4580 12500 165800 ug/L 99 MCAWW 30C.CA 01/21/05 5021304
45390 12500 16800 ug/L 98 0.93 MCAWW 300.0A 01/21-01/22/05 5021304
Dilution Factor: 1
Analysis Time..: 23:17 Instrument ID..: W01 Analyst ID.....: 000022
MS Run #.......: 5021216
Sulfate WO#: G218Q1AL-MS/G218Q1AM-MSD MS Lot-Sample #: E5A210247-001
442000 312000- 771000 ug/L 105 MCAWW 300.0A 01/21-01/22/05 5021305
442000 312000 750000 ug/L 111 2.3 MCAWW 200.0& 01/21-01/22/05 5021305
: Dilution Factor: 1
Analysis Time..: 11:40 Instrument ID..: W0l Analyst ID.....: 000022
MS& Run #.......: 5021217
NOTE (S) :

Calculations are peﬁumed before rounding to aveld round-off errors in calculated results. ,
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